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LANCELOT STEPHEN TOPHAM BURRELL 


A GREAT and grievous loss has befallen this Journal, and indeed the whole 
profession of medicine, in the untimely death of its Editor. 

When Dr. Burrell took over the Editorship he at once made changes 
and introduced new features which have increased its usefulness and its 
interest alike. He assumed these responsibilities from a sense of duty and 
from his real enthusiasm for the fight against Tuberculosis, for he was 
already a fully occupied man. Our readers will feel a sense of personal 
loss in his sad and untimely passing, as well as deep feelings of gratitude 
for what he had accomplished. It is fitting, therefore, that we should give 
a short account of the man, his personality and his work. 

Lancelot Stephen Topham Burrell was born in 1883 and was educated 
at Eton, Trinity College, Cambridge, and St. Thomas’s Hospital. He 
obtained the degree of M.A. (Cambridge) in 1908, M.B., B.Ch. in 1910, 
M.D. in 1913, having qualified M.R.C.S., L.R.C.P. in 1908. He held, 
among other appointments, the important posts of Medical Registrar and 
Resident Assistant Physician at St. Thomas’s Hospital. His first associa- 
tion with the Brompton Hospital was as House Physician, where the present 
writer came to know him, and learnt to appreciate his gentle yet earnest 
and effective personality. This acquaintance ripened into a deep and 
lasting friendship. He was appointed Assistant Physician to that Institu- 
tion in February, 1913, and Physician in October, ig26. It was as a result 
of his enthusiastic and earnest work at the Brompton Hospital that he 
achieved such an outstanding position as a consultant in Diseases of the 
Chest, and it was there that he carried out so much useful research in regard 
to the treatment of pulmonary tuberculosis. His pioneer work in popu- 
larising the use of artificial pneumothorax, in establishing the criteria for 
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its use and in assessing its value, is well known. So long ago as 1922 he 
published jointly with Dr. (now Sir Arthur) MacNalty a report to the 
Medical Research Council on this subject. He wrote in conjunction with 
Dr. W. J. Fenton a book on “ Diseases of the Chest ” in 1930. His mono- 
graph on “ Artificial Pneumothorax” was brought out in 1932. His 
best-known work—‘ Recent Advances in Pulmonary Tuberculosis ’—was 
first published in 1929, a second edition appeared in 1931 and a third in 
1937. He contributed a large number of papers to the Medical Journals, 
and delivered many addresses upon subjects relating to pulmonary disease. 
That he had ample experience upon which to base his opinions and his 
teaching is shown by the list of his appointments. In addition to his posi- 
tion on the staff of the Brompton Chest Hospital, he was Physician to Lord 
Mayor Treloar’s Cripples’ Hospital, Alton; Physician (in London) to the 
Royal National Hospital for Consumption, Ventnor; Consulting Physi- 
cian, Papworth Village Settlement, National Sanatorium (Benenden), St. 
Columba’s Hospital and King Edward the VII.’s Sanatorium, Mid- 
hurst. His association with these numerous Institutions was practical and 
helpful, not merely nominal, and all of them will feel the loss of his 
ready help and wise and stimulating advice. 

He was, however, more than a specialist in pulmonary disease; he 
was a physician of wide general experience. He was for a time Assistant 
Physician at the West London Hospital, which he left when he was appointed 
Physician to the Royal Free Hospital, where his great experience and lucid 
methods of teaching were greatly appreciated. Elected to the Fellowship 
of the Royal College of Physicians in 1924, he was appointed Mitchell 
Lecturer in 1930, choosing as his subject: “ Indications for Treatment in 
Pulmonary Tuberculosis.”” He examined in Medicine for the College at 
the Conjoint Board from 1930-1934. 

He was an active member of the Council of the National Association 
for the Prevention of Tuberculosis, where his loss will be keenly felt, since 
he was always ready to help in the preparations for the Annual Conferences, 
and on several occasions opened discussions at these meetings. 

His writings were always clear and well expressed—neither discursive 
nor over-concise. They always gave evidence of careful observation and 
deep critical thought. In speaking he had an easy—almost conversa- 
tional—delivery. He was skilled in debate, expressing his views clearly 
and forcibly. He was always a kind, if somewhat trenchant, critic. 

Dr. Burrell was President of the Tuberculosis Association from 1934- 
1936, and presided at its meetings with great impartiality and tact, often 
contributing wise comments to the discussions. His presidential address 
on “ Re-infection in Tuberculosis ” was a thoughtful and suggestive study 
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of the problem of the infective factor. He criticised the view that Tubercu- 
losis in adults was a recrudescence of an early life infection and showed the 
importance of the dose of the infection or superinfection. On the occasion 
of the visit of the Association to Paris—October 14-16, 1937—he took a 
prominent part in the proceedings as Past President in the absence of the 
President through ill-health, and he was ably seconded by Mrs. Burrell, 
whose linguistic abilities were much appreciated. 

Of his work for this Journal it is difficult to write without enthusiasm. 
Overworked as he was, he gave freely of his time and of his experience, 
suggesting new features, writing articles and stimulating others to record 
their experiences or to express their views. Its present form and popu- 
larity are a tribute to his memory. 

In his first editorial published in the April number of 1934, he indicates 
the new features he proposes—notably the consultations and records of 
cases, but he also propounds a number of problems for discussion and 
research, some of which are still unsolved. His last contributions were 
records of a case of Seminoma and one of Creeping Tuberculosis, published 
in the April number of the present year. 

Great as his loss is to the profession he worked so hard for and to the 
public he served so well, it is the friend we have lost that we who were 
privileged to have known him will mourn most. He was never known to 
speak unkindly of anyone; he was far more likely to make excuses for some 
lapse or mistake made by a colleague or an opponent. He was never too 
busy to lend a helping hand or to give advice or counsel to anyone in 
difficulties. 

He had many interests outside his professional work, though how he 
found time to indulge them was always a wonder to his friends. Happy 
in his family life with his accomplished wife and their two young children, 
he enjoyed his country home and pursuits. He was a keen and expert 
bridge player, and he was interested in the theatre. With his quiet sense 
of humour, and his amiable and happy nature, he was in every sense a 
good companion. 

He bore his long, painful and distressing illness with fortitude, assisted 
by the constant help of his devoted wife, to whom the sympathy of all will 
go out in fullest measure. Of him it may be said that, if life is to be 
measured by achievement rather than length of days, he lived a full life. 


R. A. YOUNG. 
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GENERAL ARTICLES 


WHAT CAN BE DONE TO PREVENT THE 
TUBERCULOUS PATIENT FROM RELAPSING ?* 


By G. C. WILLIAMS, 


M.A.) M.R.C.S.) L.R.C.P., D.P.H.y 
Medical Officer of Health, Oxford County Borough. 


Sir ArtHuR MacNa ty in his Annual Report for 1935 has drawn special 
attention to the care and after-care organisation for the prevention and 
treatment of tuberculosis. He writes as follows: “ Tubetculosis is by no 
means entirely of medical and public health importance, It is a disease 
which brings privation in its train, privation which affects dependents as 
well as patients, and is therefore of grave economic importance.” 

When considering what can be done to prevent a tuberculous patient 
relapsing, the financial side must be considered as well as the clinical, and 
I am sure the former is the more important of the two. 

I am leaving the clinical side of the picture to those who are much 
more qualified to speak, but propose to confine my few remarks to the 
administrative side of the problem. 

The first question to be answered by the patient when hospital or 
sanatorium treatment is advised for him is, What effect will this prolonged 
treatment have on his job, his income, and his family ? 

I think a large majority of employers treat their employees very well 
if there is an ultimate possibility of recovery, but some cases, by the very 
nature of their employment, start off their treatment with the very severe 
handicap of knowing that they have lost their means of livelihood. A 
strong After-Care Association in contact with all the large employers of 
labour could do a great deal towards setting the patient’s mind at rest, 
particularly if past successes in placing men in work could be quoted. The 
next problem to be faced is the family income whilst the patient is in 
hospital. Recourse to the Relieving Officer and the Poor Law is anathema 
to the great majority of patients, although they have contributed regularly 
for this service in their rates. It might be possible for help to be given 


* A paper read at the Oxford Meeting of the Tuberculosis Association in April. 
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under the Local Government Act, 1929, where a local authority has 
“declared” that help will be given under the Tuberculosis Act, 1921, 
instead of under the Poor Law Act, but I do not imagine that many 
authorities have made this declaration, which would involve such a large 
increase in their budgets for the treatment of tuberculosis. A sympathetic 
Public Assistance Committee and considerate Relieving Officer can go a 
long way in helping the Tuberculosis Officer with his problems. 

The great majority of our patients have very little in the way of worldly 
goods, and saving for the rainy day is not so easy when one’s income is below 
the £3 limit. 

I do not know whether it is the experience of other Tuberculosis Officers, 
but I have formed the opinion that the ex-Service man with a pension 
for tuberculosis always did better than the unfortunate individual without 
a pension, and although certain classes of the community such as blind 
persons receive a pension for their disability, yet I suppose the cost would 
be prohibitive for tuberculous persons to be treated likewise. There are 
approximately 300,000 persons on the tuberculosis registers in England 
and Wales. If each person was to receive 10s. a week pension, the cost 
would be in the neighbourhood of £8,000,000 per annum. Against this 
colossal cost could be debited the improvement in health of the tuberculous 
patient, and the consequent increase in his earning capacity, together with 
less use of hospitals and sanatoria. I am not a mathematician, actuary, or 
financial genius, but possibly pensions might be an economic proposition. 

Whilst on the subject of hospitals and sanatoria, I wonder whether the 
abolition of the waiting list would not be a step forward in the right direction. 
I do not suppose there are many local authorities who have sufficient beds 
at their disposal to allow a patient, whether for observation or treatment, 
to be admitted immediately. I am afraid that even in those areas where 
there are short waiting lists it means an importunate Tuberculosis Officer 
and an easy-going Superintendent who, for the sake of peace and quietness, 
gives way to the insistent demand for beds by discharging patients earlier 
than is advisable. In my opinion, one of the first points to be considered 
when discussing this problem is the adequacy of the institutional accom- 
modation for the definite case as well as beds for observation purposes. 

To return to the more particular needs of the individual patient, we have 
considered his financial troubles, and the next important step is his home 
environment. Tuberculosis being a more or less chronic disease means, 
as a rule, a very definite strain on the family resources, and “ rent’ plays 
an important part in this. 

The Housing Acts, either by slum clearance or overcrowding schemes, 
give a local authority an opportunity of helping the tuberculous patient. 
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The Association is aware that under the housing schemes there is a con- 
siderable sum given in subsidies to reduce the rents, amounting in some 
cases to 5s. per week or more. For every house demolished under slum 
clearance schemes a new house is built, but the local authority is not com- 
pelled to allocate it to the displaced tenants of the demolished house, and 
so there are low-rented houses available for other people in the community. 
I am quite certain that it is a sound economic proposition to use this 
opportunity for rehousing the tuberculous cases. Not only does it ensure 
a light and airy bedroom for the patient, but also, what is probably more 
important from the point of view of the community, it enables the contacts 
to keep a reasonable distance from the patient. The Sheffield scheme 
appears to be excellent in every way. The rent is paid or partly paid by 
the Public Health Committee, but subject to the following conditions: 
The rebate is only allowed to those patients who will agree to occupy a 
separate bedroom, that no lodger will be taken, and the patient will remain 
under the observation of the Tuberculosis Officer. 

There is still a certain amount of prejudice amongst Housing Com- 
mittees and estate managers against rehousing tuberculous persons in new 
council houses, as though the house will be contaminated irretrievably by 
the unfortunate patient, but this prejudice is being gradually broken down. 

I suppose the ideal method to adopt would be for local authorities to 
build their own ‘“‘ Papworths,” and one wonders again whether the cost, 
which appears prohibitive, would be really worth while. Perhaps we 
should be content with workshops for the tuberculous, just as we have 
workshops for the blind. 

Other means available for alleviating the lot of the patient are the 
provision of extra nourishment and, in the case of housewives suffering 
from the disease, the boarding out of the children and possibly the provision 
of home helps. Incidentally, these methods help the household generally 
and could really be called preventive measures. 

To conclude, the dispensary organisation should come to the patients. 
It is useless to expect working men and women to give up time for periodical 
examination and treatment if they have to lose money by so doing, and also 
if they are to be “ branded ” as “‘ consumptive” by their employers and 
fellow-workers. Some dispensary sessions should be held in the evenings 
to make it possible for workers to attend. 

The employment of X-rays encourages patients, as they like an examina- 
tion which does not hurt but has visible results, though woe betide the 
doctor who neglects to use the stethoscope and ‘‘ gq” ! 

Finally, in my opinion, for what it is worth, the answer to the original 
question is, ‘‘ Care and after-care.”’ 
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WHAT CAN BE DONE TO PREVENT THE 
TUBERCULOUS PATIENT FROM RELAPSING ?* 


By H. G. TRAYER, 
M.B., 


Medical Superintendent, Baguley Sanatorium, Cheshire. 


THERE is a Chinese proverb, ‘He who considers everything, decides 
nothing,” which appeared to me to be a very appropriate corrective when 
preparing a contribution to this discussion. 

The answer to the subject can be quite brief: Create conditions that 
will allow the tuberculous patient to have adequate treatment, and when 
maximum benefit has been derived arrange in all cases a suitable environ- 
ment for living and, if fit, for working. In some cases of complete recovery 
the environment before the breakdown in health will be suitable, but for 
the majority much will have to be done. 

My suggestions as to the means by which these conditions can be 
obtained are, unfortunately, not so brief. 

It has been consistently advocated by some that the isolation and 
segregation of all sputum-positive cases should be insisted upon. 

In an article on “‘ How Much Control of Tuberculosis ?”—American 
Journal of Public Health—Professor W. H. Frost, Johns Hopkins University, 
recommends as one measure of control “ the isolation in sanatoria of all 
known open cases of pulmonary tuberculosis, continuing isolation so long 
as the cases remain open.” In the Lancet of February 26, 1938, Dr. James 
Davson, in a paper on ‘“‘ Town-Dweller’s Lung,” urges public health 
workers to attain “‘ the complete and permanent segregation of the patient 
with ‘ open’ tuberculosis.”’ Also that ‘‘ no patient known to have pulmonary 
tuberculosis should ever be allowed to return to town life.” 

Marcus Paterson in 1920 pointed out the danger that lurked in com- 
pulsory segregation—viz., concealment and dissemination of the disease. 
There is sufficient danger at the present time from those who fear the stigma 
of tuberculosis and who are too often secret disseminators of the disease, with- 
out increasing their numbers by the added fear of compulsory segregation. 

It seems only fair to assume that the tuberculous have as much right 
to freedom and to living their own lives as the rest of a community, always 
provided that they are not a source of danger. 

I suggest that one way of lessening the stigma associated with pulmonary 

* A paper read at the Oxford Meeting of the Tuberculosis Association in April. 
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tuberculosis is that all sufferers from chest diseases accompanied by cough 
and expectoration should carry sputum flasks. This would educate the 
public to realise that expectoration is really an excretion that should be 
voided in a proper manner. The sight of a sputum flask in a public vehicle 
should not be the means of either emptying the vehicle of its passengers or 
the user getting rather more than elbow-room. 

A more sympathetic and humane public opinion towards the tuberculous 
is a condition that should be sought. Another condition is a more liberal 
system of subsidy for the dependents of the wage-earner while he or she is 
undergoing treatment. Such conditions as a modern house convenient to 
the work-place of the patient and the dependents, the provision of suitable 
work for the patient, and so on, need no stressing; they are now considered 
as essentials. 

Are these essentials available throughout the country? I do not think 
so, but there are many who can speak with greater authority than I. 
Surely the accumulated experience of twenty years on the problem of 
“* after-care’ is sufficient to formulate a national scheme, complete in 
every detail. 

It seems to me that the solution does not lie in any one of the present 
schemes, but in a combination of the best of all the various schemes 
throughout this and other countries, adapted in certain particulars to meet 
local conditions. 

The growing appreciation of the town dweller for the country may 
cause an increased flow of applicants towards colonisation, but this will 
make no noticeable impression unless there is a rapid expansion of this 
particular form of after-care. 

The whole problem of “ after-care” requires more experimenting 
with, which means more money. Local authorities are not anxious to 
spend money on experiments; they want to invest, if they have the money, 
in proved successes. 

Yet it cannot be denied that it is a blot on the whole community that 
a tuberculous patient too often—when fit for suitable work, whether waster 
or worker—leaves the sanatorium to return to a slum and/or to compete 
for a job with the other 13 million of unemployed. The essentials lacking 
are suitable work and money. The criticism that the more generous a 
scheme of after-care, the more abused it will be, is accepted, but the final 
result of the greatest good for the greatest number is a sufficient answer. 

I suggest that the tuberculous patient and the dependents are handed 
over to the Tuberculosis Service to deal with. Let the Tuberculosis 
Dispensaries or Clinics take entire charge, administer all grants, receiving 
from the Public Assistance Committees the moneys that any destitute 
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patients or dependents would receive under the present system of relief 
and generously augmenting the same. The return of the specific grant 
for tuberculosis from the Ministry of Health would help, and the augmenta- 
tion of this grant for experiments in “ after-care ’” work in its widest sense. 
If the adequate care of the dependents cannot be met from existing sources, 
then a further increase of graut should be asked for. The present scale of 
help in money and kind in Manchester, for example, is good, but I am 
sure that there would be a nearer approach to the ideal if more money 
was available. The day of subsidies for “‘ existence” has passed; what are 
wanted are subsidies for “ living.” 

It is no uncommon happening to find workers who have risen from 
poverty and accustomed themselves and their dependents to a fair standard 
of living, develop tuberculosis and return to poverty. The maintenance 
of the home on its accustomed level while the wage-earner is undergoing 
prolonged treatment is a most important condition, and applies particularly 
to the home of the worker who has been in receipt of a fair wage. Such 
a case is often loath to accept financial or other assistance, except in the 
form of sickness benefit or part wages from their employer. 

Then I would suggest that there is a definite need for all sanatoria with 
a well-developed system of occupational treatment to establish workshops 
for ex-patients. There is always the possibility that the handicrafts taught 
in the sanatorium could be further developed in the ex-patients’ workshops. 
Such a system would help to maintain continuity in training and incidentally 
act as an incentive to patients to become skilled. 

I would also suggest that hostels be built, particularly for women, 
adjacent to their workshop. The hostel for women would meet the special 
need of the female ex-patient who has no real home. While this number 
may not be large, records at Baguley show that many in recent years have 
become highly skilled and have gone out either to unsuitable work or to 
a precarious existence under which they rapidly deteriorated. 

It is only rarely that our Handicraft Section is able to obtain or to pass 
on orders for goods to ex-patients; when this does occur, the ex-patients 
are paid the recognised rates for such work. 

A similar picture can be drawn in respect of male patients who have 
become highly skilled. , 

Workshops for ex-patients, however successful they may be in some 
schemes of after-care, such as in Leeds and Birmingham, when tried for 
the first time must always be in the nature of an experiment. As an 
initial step in any locality I would suggest a model factory on a new housing 
estate for the manufacture of articles for the use of various departments of 
the local authority, the workers to live in hostels or houses on the estate. 
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It is obvious that the local authorities, burdened as they are, will in many 
places not be able to find the money for such experiments. 
This table shows the condition of 166 patients recently discharged: 





Over 50 per 
Number of | Fit, and Work| Fit, but no | Cent. but less | Less than 








| 
Cases. Available. Work. than 100 per | 5° — | Unfit. 
| Cent. Fit. ” | 
Males... 100 21 6 13 | 37 | 23 
Females .. 66 2 5 14 29 | 16 











Average length of stay: Males, 227 days; females, 272 days. 








If this table emphasises nothing more than the need for providing suitable 
work for the fit and a protected environment for the partially fit, its 
introduction here is relevant to the problem. 

It would be of material benefit to the patient if sickness benefit for all 
insured cases of tuberculosis was extended to twelve months, provided that 
such cases had been contributors for five years. This would not mean 
that all approved societies would have to double the present disablement 
benefit for the second period of twenty-six weeks. The total amount of 
surplus available on the fourth valuation of approved societies was 
£32,800,000, and £17,500,000 was certified to be available for additional 
benefits. This will mean that 70 per cent. of insured persons become 
entitled to additional cash benefits, and go per cent. to additional treatment 
benefits. 

If the additional cash benefits in the case of tuberculous members 
entitled to them were slid on to the disablement benefit, the balance to 
bring this to 15s. per week for the second six months would not necessarily 
amount to 7s. 6d. per week. 

Why should the tuberculous be privileged over those who suffer from 
other diseases causing long disablement? Because the tuberculous suffer 
from a chronic infective disease. 

There were roughly 30,000 adult new cases dealt with by the Dispensary 
Service in the whole of England during 1936; assuming that 12 per cent. 
are not insured and 8 per cent. have not contributed for the five years, this 
leaves less than 24,000—a drop in the ocean of the 16,215,000 insured 
persons in that year. 

In order to seek still further, enquiry was made as to how far industry 
helps in the problem. An endeavour was made to ascertain what is the 
accepted policy of some of the largest industrial undertakings towards those 
employees who break down with tuberculosis and have to undergo a lengthy 
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period of sanatorium treatment. The answers to the brief questionnaire 
showed that while there is great variation in the assistance given, the 
majority of the concerns endeavour to find suitable work on the return of 
the employee. Difficulties appear to arise when the status or the wage 
offered is lower than before the breakdown. Most concerns make a 
marked differentiation in the assistance given to factory workers and the 
technical, administrative and clerical staff. One firm pays its employees 
full wages for twenty-six weeks and three-quarters for twenty-six weeks, with 
additional payments when necessary. Another large concern has found 
positions for arrested cases who have not been previously employed by them. 

From these and other enquiries there does appear to be a need for a 
definite contributory pension and sickness benefit scheme for all concerns 
over a certain capital value. 

The criticism of this is that such concerns are already too heavily 
burdened by taxation for the supply of social services for the community 
in general, that when the slump comes staffs will have to be reduced, and 
that for a variety of reasons such schemes are impracticable. Some large 
concerns already have such schemes and the universal adoption of them 
might be a gradual one. As an alternative, would it not be possible to 
devise a scheme of increased contributions to the National Health Insurance 
Fund resulting in increased benefits? Either of these schemes might cause 
diminution in the return on capital, but the benefits to the health of the 
employees would eventually increase production. 

It should be possible, therefore, in some cases to obtain additional 
financial aid from existing sources, and it appears in many cases that it is 
customary for a patient’s employer to try and find suitable work on the 
patient’s return after a long period of treatment. 

As many local authorities find difficulty or are unwilling to recruit even 
some of their labour from the ranks of the tuberculous, industrial concerns 
can hardly be expected in the face of the army of fit unemployed to do 
more than they are doing—viz., finding work for individual ex-employees. 

It does, however, occur to me that as the number of disabled ex-Service 
men of the Great War yearly diminishes, could not the principle of the 
National Scheme for Disabled Men be gradually adopted to assist the army 
of the tuberculous ? 

It is obvious that these general indications of what could be done to 
prevent the tuberculous patient relapsing are likely to prove costly, and 
particularly in regard to the need for more liberal assistance for dependents. 
It is also obvious that local authorities, burdened as they are in providing 
social amenities for their community, are quite unable to find money over 
and above what they already provide in assisting the tuberculous. Further 
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financial assistance must be forthcoming from national funds, and it is 
realised that this may require special legislation. 

Looking into the future, one wonders if we can wait until the race for 
armaments is won, dead-heated or lost, because then, if we have not lost, 
the national defence contributions could be converted into national 
health contributions and a definite attack made on the whole problem of 
ill-health, and in particular tuberculosis. 

In conclusion, I would quote T. H. Green, who, in speaking of legis- 
lation, said: ‘‘ It does not exist to create the common good, but to create 
conditions under which the common good may develop.” 





THE PREVENTION OF RELAPSE IN CASES 
OF PULMONARY TUBERCULOSIS* 
By F. H. YOUNG, 


M.D.(CANTAB.), F.R.C.P., 
Consulting Physician to the Charing Cross Hospital, Assistant Physician to the Brompton Hospital 
for Diseases of the Chest, Tuberculosis Officer to the Corporation of London. 

In considering the problem of prevention of relapse in pulmonary tuber- 
culosis it is necessary to define what ‘s meant by the word “‘relapse.”’ For 
the purpose of this paper I propose to confine my remarks to cases who 
have required observation or treatment for clinically or radiologically 
established tuberculosis of the lungs or pleura, and who have become 
afebrile on moderate exercise. It is well known that retrogressive and 
progressive lesions may and do exist in the same patient. The state of the 
patient is determined by the sum of the lesions which exist in the lungs, 
and accordingly I propose to consider relapses in terms of the individual 
lesions. In doing so I must point out that, as Wingfield has used me as a 
destructive critic during the years in which he has been working out the 
hypothesis detailed in his recent book, much of what I shall say can be 
found in his paper on the subject in the Brompton Hospital Reports. 

I will deal with the relapse of the disease under the following classifica- 
tion: 

A. Relapse of a recognisable existing lesion by— 

(1) Tuberculous changes of local origin in that lesion. 


(2) Secondary cavitation. 
(3) Superimposition of an “ allergic flare.” 


* A paper read at the Oxford Meeting of the Tuberculosis Association in April. 
¢ Wingfield, R.C. Brompton Hospital Reports, 1936, vol. v., p. 29. 
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B. Appearance of new areas of disease in areas which have previously 
appeared healthy owing to— 


(1) Aspiration (bronchogenic) spread. 
(2) So-called ‘‘ allergic flares.” 


These methods of relapse cover the great majority of cases. Other 
methods of relapse are relatively unimportant. 

Combinations of these are, of course, very common, but careful 
consideration of the case will enable them to be sorted out in most 
instances. 

A. (1) Dealing first with reactivation of an old lesion by local tuber- 
culous changes, it is clear that this form of relapse will only occur if “‘ success ”’ 
in its treatment has not been achieved. 

I think that it will be generally agreed that before a lesion can be con- 
sidered to have been “ successfully *” treated it must be in a condition 
unlikely to cause toxemia in the patient under the conditions he will meet 
with when transferred to “‘ after-treatment,” it must not be producing 
tubercle bacilli in the sputum, and must be radiologically static or retro- 
gressive; many would also demand that no cavity of appreciable size be 
visible except possibly at the extreme apex of the lung. Time is the only 
certain answer. 

In many cases it will be impossible or even inadvisable to achieve 
“* successful ’’ treatment, but if this is not achieved the lesion can hardly 
be said to relapse; this is not to say that many cases with an “ unsuccess- 
fully *’ treated lesion may not have its activity halted and have fair health 
for a considerable period under favourable conditions. The proportion 
of lesions which it is possible to treat “‘ successfully ” will, of course, vary 
directly with the state of the lesion on diagnosis. 

“ Successful ” treatment must, of course, be followed by adequate after- 
care—i.e., by trying to prevent the strain under which the patient lives 
becoming greater than experience has shown him able to deal with. 

The failure to achieve “ successful” treatment in cases in which it is 
possible is due to (a) failure of assessment. 

(i.) Failure to estimate the toxemia accurately. The patient should be 
on the type and amount of work to which he will have to return for one 
month without any evidence of toxemia appearing before he is considered 
atoxic. 

(ii.) Failure to estimate the condition of the lesion because radiograms 
are not available or insufficiently used. To ask a man to treat pulmonary 
tuberculosis without these is merely to ask him to waste the money with 
which he is being supplied. Unless there is a good reason to the contrary, 
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the patient undergoing active treatment should be X-rayed as a routine 
once a month. If the management of the institution considers the 
expense of this (about 1s. 6d. per week per patient) to be too great, sur- 
prisingly good results can be obtained by screening, provided the observer 
will sit in the dark for twenty minutes before he starts his screening session. 
A second-hand apparatus which will do this perfectly well can be had for 
about £120. Abroad, screening is used more than in England, and with 
care and practice much information is obtained. We all know of cases 
who become relatively atoxic with a progressive lesion, and these are 
usually found to become toxic again. 

(6) Failure to realise that, omitting cases who will get better if treated 
for a few months in a convalescent home, only rest to the lung by long 
periods of bed rest or collapse therapy will arrest cases of active pulmonary 
tuberculosis. The old Frimley theory that active pulmonary tuberculosis 
can be treated—I use the word “ treated’? advisedly—by graduated labour 
which has long since been abandoned in its home of origin has been 
responsible for much bad treatment in English sanatoria (at Frimley 
graduated labour is still used, but only for assessment and training); it is 
still quite common to hear from patients on their return from sanatoria 
that they have been got up as soon as their temperature had not been 
above 98-4° for a couple of days and put on exercise, provided a rise in 
temperature did not occur. 

It can be claimed confidently that with better assessment and more 
rigorous treatment more lesions will be treated “‘ successfully ” and less 
relapses of this type will occur. 

A. (2) By secondary cavitation is meant the breakdown which occurs 
in an apparently arrested lesion following influenza or other acute respiratory 
infection. A breach is made in the weakly healed wall of fibrous tissue 
and a cavity produced by the discharge of broken-down products. This 
form of relapse frequently occurs in the older type of patient, and may 
occur after years of perfect health. The material coughed up may contain 
masses of chalk. When this form of relapse has occurred, the area around 
the cavity is usually much fibrosed and the local progress of the disease is 
slow, but the danger of “‘ aspiration spread ” is always present. Some of 
these relapses cannot be avoided, but many can. Insistence on the dictum 
that a patient who has suffered from pulmonary tuberculosis must, if he 
contracts a respiratory tract infection, retire to bed until complete recovery 
has taken place will prevent a considerable proportion. 

Such a cavity seldom heals without collapse therapy and an artificial 
pneumothorax is rarely practicable. Accordingly, the advisability of surgical 
collapse should be carefully considered without undue delay. If this can be 
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carried out successfully, although the relapse has not been, its worst effects 
can be prevented. 

B. (1) Relapse owing to the appearance of a new lesion by bronchogenic 
spread can only occur when infected blood or sputum is present in the 
bronchial tree. This occurs when an open cavity is present. The pre- 
vention of this form of relapse is bound up, therefore, with the early closure 
of cavities. 

There is no doubt that many patients are discharged from sanatoria 
with open cavities which could be closed; this is usually done because of 
their general improvement under the favourable conditions at sanatoria, 
but under ordinary conditions a majority relapse by bronchogenic spread. 
I do not suggest that every cavity must be collapsed, but it would be of 
great advantage if the head of the institution discharging a patient with 
an uncollapsed cavity had to send to the Tuberculosis Officer or practitioner 
to whose care the patient was committed a note explaining the reasons 
why the patient had been discharged in that condition. 

B. (2) I have termed this method of relapse a “so-called allergic 
flare,” because I do not wish to enter into a discussion on its pathogenesis. 
The fact is that there appears in the X-ray of the lungs of a patient a new 
ground-glass shadow which may be situated anywhere in the lung tissue, 
though most frequently below the clavicle. (I think, personally, that a 
pleural effusion is a similar manifestation.) This appearance is usually 
heralded by a systemic disturbance of varying severity, which takes 
the form of a feeling of malaise with a rise in temperature. If the “ flare” 
is small, the temperature and malaise will settle in a day or two provided 
the patient retires to bed; if it is large, the temperature may remain raised 
longer, or refuse to settle. Occasionally, if the “flare” is very small, no 
noticeable symptoms may be associated with it. If the lesion is followed 
by serial X-rays it may be seen to disappear entirely, nearly disappear 
leaving a small nodule, or become a progressive tuberculous lesion. 

As far as I know there is no method of preventing this form of relapse. 
On the hypothesis that it is an allergic response in a given area of highly 
sensitised tissue to a deposit of tubercle bacilli from the blood stream, 
Wingfield, Ernest Lloyd and I have been trying to desensitise patients to 
prevent these relapses. Our method has been to wait until the disease is 
quiescent, and then give small but increasing doses of tuberculin, avoiding 
a general reaction. It is far too early to speak of results, but one can say 
that they are not dramatic. 

As there is no available method of preventing this form of relapse, it 
is fortunate that it is relatively treatable. The most important point is its 
immediate recognition. It seldom gives rise to obvious change in physical 
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signs, and as the symptoms are those of mild influenza, the tuberculous 
patient should be suspected of having this “ flare”’ every time a febrile 
attack, however small and transient, occurs. It may occur in any patient, 
however well, but most frequently occurs within two years of quiescence 
of the disease. The only safe procedure is to take a new X-ray film on 
every occasion on which a febrile attack occurs. The erythrocyte sedi- 
mentation rate is, however, of value in cases where it has previously been 
restored to normal. I have never seen a case in which a really normal 
sedimentation rate has not been appreciably altered, at any rate tem- 
porarily; many slight febrile conditions of other origin do not affect the rate. 
Of course, the change is in no way specific. 

If an “allergic flare” is diagnosed the patient must be put to bed 
immediately. If bed rest is maintained for a month, however well the 
patient seems, many of these small “ flares” will come to nothing, and 
such residual lesions that remain will be much easier to treat. 

If we are correct in our opinion of the cause of this type of relapse it 
is probable that they will occur frequently near the site of existing lesions. 
This does occur. Naturally it is difficult to differentiate those relapses 
which I have classified under the heading A (3) from the changes of local 
origin classified under A (1). Myers* has shown that the difference can 
usually be elucidated by the temperature chart. The form of relapse due 
to relapse of local origin is associated in the early stages with little or no 
alteration in the temperature chart, and subsequent changes are gradual. 
Where an “ allergic flare’ is superimposed there is a sudden rise of tem- 
perature which will tend to settle. 

Like similar relapses due to “ allergic flares” in new areas, there is no 
method of prevention. 

Looked at from the point of view of the type of relapse, a proportion of 
relapses are preventable; others cannot be prevented; of these, how- 
ever, an appreciable proportion will not lead to irreparable disaster provided 
* that they are recognised at the earliest possible moment. 


* Myers, M. Brompton Hospital Reports, 1935, vol. iv., p. 85. 
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THE PREVENTION OF RELAPSE IN THE 
TUBERCULOUS PATIENT: AN AFTER- 
CARE PROBLEM* 

By K. NEVILLE IRVINE, 


D.M.(OXON.), 
Henley-on-Thames. 


A PREVENTABLE relapse in a tuberculous patient is a slur on those re- 
sponsible for his after-care. I intend to review from the point of view of 
a general practitioner what after-care facilities now exist, and how they 
might be improved. 

Under the County Medical Service the facilities offered to the public 
for the diagnosis and treatment of tuberculosis are more complete and 
effective than for any other disease; once the machinery is set in motion, 
the poorest patients can be examined, X-rayed, and treated regardless of 
their ability to contribute to the expense. They are eventually discharged 
from their sanatorium when they are capable of about two hours’ suitable 
work, their tuberculosis quiescent, and usually fatter and happier than they 
have been for some time. 

And there the matter ends. Apart from periodic examinations by the 
Tuberculosis Officer, and attempts at help by the District Visitor or by 
under-financed and overworked charitable organisations, the patient is 
left to his own devices to find the job that pays a full day’s wage and only 
requires two hours’ work. And as this is a material world and these jobs 
do not exist, he and his family have either to exist on National Health 
Insurance (15s. a week, dropping to 7s. 6d. at the end of six months) or 
else he must work eight hours and take the consequences. It has always 
been a matter of great wonder to me why, when the authorities devised 
the present scheme, they should have chosen to cover the most expensive 
part of the treatment so thoroughly, and desert the patient when he can 
begin to earn and help towards his own keep. 

Destructive criticism is easy, but I intend in this paper to present a 
constructive plan. It would take too long to suggest schemes for all classes 
of patients, so I shall confine myself to that class of family where money is 
least and the need greatest, the unskilled labourer. After-care here must 
fall into three sections—the child, the mother, and the wage-earner. 

* A paper read at the Oxford Meeting of the Tuberculosis Association in April. 
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The child is the easiest problem and can be adequately cared for under 
the existing conditions. Co-operation between the Tuberculosis Officer, 
the general practitioner and the Health Visitor can ensure that the child 
is being rested and given sufficient fresh air; co-operation between the 
Tuberculosis Officer and the Relieving Officer can supervise, and if 
necessary supplement, the supply of suitable food and cod-liver oil. Monthly 
attendance at the Tuberculosis Clinic gives the Tuberculosis Officer 
complete control of the patient’s progress until he is prepared to sign the 
child off as cured. Thus the after-care of the child is satisfactory as it 
stands and no reorganisation is required. 

The mother constitutes a more difficult problem. Recommended to two 
hours’ work with good periods of rest, she is faced with the necessity of 
feeding and looking after her house and family; eight hours is a short day 
for a housewife. Here again the existing organisation can attend to food 
and fresh air, but it cannot assist her to rest. I suggest that the Relieving 
Officer should have the power to finance a “ mother’s help” where 
necessary; a certificate issued monthly by the Tuberculosis Officer to 
authorise this would both regularise the position and avoid abuse. Thus 
for a comparatively small and temporary outlay the after-care of the mother 
could be made complete. 

The wage-earner constitutes the most difficult problem of all. Not only 
must he have fresh air, rest, and good food, but he must also have sufficient 
work to keep him from becoming demoralised and losing his self-respect; 
economically, too, it is essential that he should earn as much of his keep as 
he may. But while he and his family require better food than their healthy 
fellows, he is capable of working only a fraction of the time that they are, 
and consequently of earning only a fraction of their wages; moreover, as 
we know only too well, suitable part-time work is practically unobtainable. 

Papworth has given us an excellent lead in this respect, but the scheme 
entails a definite uprooting of the entire family and re-establishing it in a 
different place. This is no time to go into the difficulties inherent in this 
plan, but I am informed that a certain large municipal body considers 
that less than 2 per cent. of its tuberculous patients are suitable for this 
type of colonisation. It would therefore appear that, though Papworth 
has proved the principle of graded work to be the essential basis of the 
wage-earner’s after-care, the difficulty of finding suitable patients for 
colonisation vitiates it as a universal measure. 

If the wage-earner will not or cannot go to the village settlement, is it 
possible to bring the village settlement to the wage-earner? In Oxford- 
shire the Association for the Prevention of Tuberculosis has made noble 
efforts in this direction by trying to find light work for men fresh from the 
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sanatorium, but, hampered as it is by lack of funds, it is unfair that it should 
be expected to shoulder the burden of the county’s after-care alone. 

Difficult though the problem undoubtedly is, it is not unsurmountable. 
The scheme which I shall put forward cannot be carried out without expense, 
but when the amount of money which is being spent on the present in- 

- complete scheme is considered, the additional expense is a small price to 
pay for the final step that completes it. Furthermore, the addition in no 
way interferes with the existing scheme; its adoption would call for no 
reorganisation or dislocation of the service as it stands. The people 
concerned would be the Tuberculosis Officer, the County Council, the 
Public Assistance Committee, and the general practitioner; upon the close 
co-operation of these depends the success of the scheme. 

The three principles upon which the scheme must logically depend are 
the deliberate creation of suitable part-time work, the subsidising of the 
meagre earnings to a living wage, and the provision of any extra foodstuffs 
required; this latter already comes under the powers of the Relieving 
Officer. I propose that each County Council or local sanitary authority 
should allot a certain number of suitable jobs (park-keepers, etc.) in each 
district under its care to be set aside for after-care wage-earners, and that 
these jobs should be worked in shifts arranged according to the number of 
hours the patient is considered capable of doing; in this way one job might 
hold four patients working two-hour shifts. The patient would be paid 
pro rata by the County Council and the difference would be made up by the 
Relieving Officer. 

To study the detailed working of the scheme let us follow the progress 
of a wage-earner just discharged from a sanatorium. He is sent home with 
a certificate to say that he is capable of two hours’ work; simultaneously 
a duplicate is sent to the County Council. The County Council notifies 
the patient that he is to report at a certain job at a given time for his two- 
hour shift; he is paid by the Council for this work. He reports also to the 
Relieving Officer, to whom he shows his certificate and draws the balance 
of his living wage; any arrangements about extra food are made at 
the same time. Every month he reports to the Tuberculosis Officer, 
who examines him, and in co-operation with his general practitioner 
decides whether he is fit to work the same or longer hours. Each month 
the County Council is sent a duplicate of the Tuberculosis Officer’s 
certificate, and when the patient is promoted to four hours’ work his shift 
is altered accordingly. Any attempt at abuse is checked by the fact that 
the Tuberculosis Officer’s certificate is valid only for four weeks, so that the 
patient is forced to report monthly for inspection. 

Later the patient is promoted to six hours’ work, and finally to the full 
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eight. After a long period the Tuberculosis Officer may declare him fit 
for any work, when it would be obligatory for the County Council to give 
him preference on his application for an unskilled job under them. There- 
after he is written off as cured and can fend for himself. 

I think that this scheme meets all difficulties. The standard of living is 
above, rather than below, the average; occupation is found from the 
beginning; longer working hours are determined by medical advice and not 
by dire necessity; the scheme applies equally to good and to bad colonisers; 
medical supervision is unostentatiously enforced. Economically it is as 
cheap as any scheme of this sort can be; the patient earns an ever-increasing 
portion of his keep. 

In conclusion I must draw attention to the necessity for one fundamental 
reorganisation: before any such scheme of after-care can be made effective 
a much closer co-operation must exist between the Tuberculosis Officer, 
the Public Assistance Committee, the County Council, and the general 
practitioner. The inclusion in one body of a representative from another 
would assist in this direction, but I speak entirely from the point of view of 
the general practitioner. Practitioners are popularly supposed to resent 
the intrusion of the health services, but in my experience they are always 
welcomed for their ready assistance. The gap between the Tuberculosis 
Officer and the practitioner is a fault of neither; it lies in the seemingly 
trivial matter of the terms ‘‘ Tuberculosis Officer”? and “ Tuberculosis 
Clinic.” 

Put yourselves for one moment in the position of the tired general 
practitioner doing his evening surgery. A case of chronic cough of three 
months’ standing presents itself for ‘‘ a bottle of cough medicine ”’; nothing 
definite is found and it is probably a mild chronic bronchitis. His moral 
duty is to tell the patient to report to the Tuberculosis Clinic, as he wants 
an opinion and an X-ray from the Tuberculosis Officer; then follows 
ten minutes of trying to explain to the patient that he is not in the last 
stages of consumption. Moreover, as consumption appears in my district 
to be regarded with the same horror as leprosy, too much of this sending of 
patients to see the “‘ Tuberculosis Officer ” soon gives a doctor a bad name. 
Is it to be wondered at if the practitioner gives the patient Mist. Expect. 
and hopes for the best ? 

The pity is that all this could be changed at no expense by calling the 
Tuberculosis Officer the ‘‘ County Chest Consultant,” and the Tuberculosis 
Clinic the ‘‘ Chest Clinic.” In a time when such gruesome names as 
*‘Junatic asylum ” and ‘ workhouse” are being done away with, it is 
a puzzle to me to understand why someone has not made this obvious 
change. No patient whom one secretly suspects of carcinoma of the 
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stomach objects to being sent to a hospital to a “‘ Consulting Surgeon,” and 
no case of glycosuria worries at seeing a “‘ Consulting Physician”; think 
what would be the difference if the former were to be called the “‘ Cancer 
Surgeon” and the latter the ‘‘ Diabetes Officer.” 

So also with the monthly visits to the Tuberculosis Officer in my after- 
care scheme; if only the authorities would realise the pains that patients 
take to avoid being seen entering the ‘“‘ Tuberculosis Clinic” by their 
fellow-men, and what a change could be made by the mere alteration of 
itsname! The world will show sympathy to the man with a “‘ weak chest” 
attending the ‘‘ Chest Clinic,” while the ‘‘ consumptive” attending the 
“ Tuberculosis Clinic ” is shunned by his fellow-creatures as unclean. 

To summarise: in order to prevent the tuberculous patient relapsing, 
the problem of after-care must receive far more attention. The existing 
organisation is ample for the after-care of the child, a small addition would 
provide for the mother, but completely new facilities must be provided 
for the wage-earner; finally, the whole of this scheme will fall to the ground 
unless there is far greater co-operation between the bodies concerned than 
at present exists. 





WHAT CAN BE DONE TO PREVENT THE 
TUBERCULOUS PATIENT FROM RELAPSING?* 
By A. M. COOKE, 


D.M., F.R.C.P., 


Honorary Physician, Radcliffe Infirmary; May Reader in Medicine, University of Oxford. 


May I say first of all how I appreciate your invitation to a general physician 
to address, on their own subject, an audience with such specialised knowledge 
as yourselves. A person in my position today, while he may justifiably 
be accused of ignorance, may at the same time plead that he is, at any rate, 
devoid of bias, and can look at the subject under discussion with the detach- 
ment of an outside observer. The four previous speakers have covered the 
ground thoroughly, and there is, indeed, little left for me to say, but there 
are a few general aspects of the question I should like to touch upon. 


Relapse, by its dictionary definition, does not necessarily mean that there 
shall have been a cure, but it is taken to imply that the patient has, up till 
then, been progressing satisfactorily. I have taken the title of the discussion 
to mean that the assessment of final cure in tuberculosis is so difficult that 

* A paper read at the Oxford Meeting of the Tuberculosis Association in April. 
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we must consider how the continued treatment of the disease can be 
modified in satisfactory cases who are in process of being reabsorbed into 
the healthy population. The task of the patient and of his doctor in the 
process of readjustment to a normal mode of life and work is not an easy 
one. I propose to mention some of the salient general problems which con- 
front the practitioner who finds himself in charge of a patient who has been 
discharged ‘‘ well” from a sanatorium to his care. Such a patient may 
return from time to time to the hands of a tuberculosis expert for pneumo- 
thorax refills, or to a pathologist for laboratory tests to check progress, but 
the primary responsibility for keeping the patient well rests with his own 
doctor. The basic principles are, of course, contained in the well-known 
prescription: 
B Fresh air. 


Fresh eggs. 
Read Robert Louis Stevenson. 


In other words, the principles are general hygiene, nutrition, and the 
correct mental outlook. Of these, the last is by no means the least im- 
portant, and in few diseases is the platitude more true that it is as important 
to treat the patient as it is to treat the disease. The history of tuberculosis 
is iluminated by the names of physicians who have helped their patients 
to get well by sheer force of character, and the ordinary doctor must, 
according to his lights, steer a difficult course between undue optimism, 
with the possible danger of neglect, and over-fussiness. It is perhaps worth 
his while to remember that relapses are apt to occur about two years after 
discharge from a sanatorium, when to patient and doctor all seems to be 
going well; and he should bear in mind Bigg’s dictum that one must not 
convert the sick workman into a healthy loafer. 

The importance of a diet adequate in calories and vitamins, of fresh air 
and sleep, the avoidance of fatigue, excessive tobacco and alcohol, close 
atmospheres, and contact with any infections, especially of the respiratory 
tract, is too well known to need more than passing mention. The last of 
these injunctions is perhaps not always given the weight it deserves, and it 
is little exaggeration to say that a person with, for example, tonsillitis or 
sinusitis, who is disseminating streptococci, is as great a danger to the 
tuberculous patient as that patient is, in his own way, to others. 

The convalescent patient, while observing the simple rules of hygiene 
just mentioned, to which he is probably already well accustomed from a 
stay in a sanatorium, must be encouraged to re-establish his position in 
the ranks of the healthy, and by his conduct live down the unfortunate 
social stigma of having once been tuberculous. In this matter we may 
do well to take a leaf from the book of the Christian Scientists. The members 
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of this sect may hold views that are strange or even distasteful to many of 
us, but they have one outstanding virtue—that is, that they never talk 
about disease in general, or about their own particular ailments, as a matter 
of ordinary conversation, a restraint which is in sharp contrast to the 
interest taken in disease by a large proportion of the general public, especially 
by those who have themselves been ill. 

It is a matter of common knowledge that the most usual topic of con- 
versation among patients in a sanatorium is only too often ‘‘ tuberculosis.” 
If a patient can be induced to give up the habit (and it is a habit which we 
all have) of dating ordinary events by the stages of his illness—‘‘ before I 
had tubercle,” ‘‘ after my second refill,” or in extreme cases, ‘‘ did I ever 
tell you about my pneumothorax ?”—a step forward will have been made 
In general, patients who are progressing well are those whose mental 
make-up is of the type that enables them to bear the burden of tuberculosis 
with equanimity, but, even if well trained in a sanatorium, they are likely 
to need guidance on their return home while they are settling down in 
new circumstances with new freedom. The family doctor may have the 
opportunity of preventing a relapse where he sees a patient celebrating his 
“cure” by over-indulgence in what he regards as the normal activities of 
the healthy. 

When the doctor has dealt satisfactorily with the mental aspects of his 
patient, he is still faced with the problem of keeping him under adequate 
clinical observation. If relapses cannot always be prevented, they should 
at least be detected early, and clearly the patier. must be watched for a 
matter of years, even if he regards himself as, and indeed is, perfectly well. 
He must not be alarmed or made to think that his doctor is always sus- 
pecting him of a relapse. The handling of this problem is, again, a matter 
of tact and a knowledge of the individual’s psychology. 

General clinical data, such as information on weight, appetite, cough 
and expectoration, can often be collected from a patient’s relatives or from 
meeting a patient socially, without his knowing that the observations are 
being made at all. This is, of course, a far from ideal method of super- 
vision, but it may be justified in the case of unduly apprehensive subjects. 
If the patient, on the other hand, is one who is comforted and kept in a 
satisfactory state of mind by periodic examination, the doctor’s task is 
easier. So far, I have been speaking of the type of patient met with in 
private practice who is in a position to lead a proper “‘ post-tuberculosis ” 
life. The hospital class of patient is in a very different position. He is 
worse off in that his attempt to reproduce sanatorium conditions in his 
own home is handicapped by economic and hygienic difficulties, but he is in 
some ways better off by reason of the fairly complete machinery of state, 
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municipal and charitable organisations working for his welfare. In his 
case the problem is, of course, social and economic quite as much as 
medical, and these important aspects have been dealt with at length by 
the previous speakers. 

Another point to be considered in the after-care of the tuberculous 
patient is the part to be played by the laboratory. Can adequate super- 
vision be maintained by purely clinical methods? and How great a part 
should laboratory investigations play? are questions that must arise in the 
consideration of prevention and anticipation of relapses. The answer to 
both questions depends on a number of factors (quite apart from the local 
factor of the facilities available), not the least of these being the patient’s 
reaction to supervision and investigation. There is, I think, now general 
agreement that the blood count, sedimentation rate and skiagram are of 
such value that they should be used to supplement clinical information 
where possible. By their aid, in some cases, early changes may be detected, 
and it is unnecessary for me to stress the importance of this, as the earliest 
stages of a relapse occurring in late tuberculosis are among the more 
treatable manifestations of the disease. 

Finally, perhaps I may be allowed to mention one point that seems 
apposite to a general physician, and that is that the doctor's interest in the 
possibility of relapse in a formerly tuberculous patient should not blind 
him to the possibility that a general deterioration may be due to some 
entirely different condition, such as diabetes or carcinoma. 





ON PLEURAL PERFORATION IN 
PULMONARY TUBERCULOSIS 


CHARACTER OF THE PLEURAL EXUDATE; DIAGNOSIS OF 
THE PERFORATION BY GAS ANALYSIS 


By H. HARPOTH anp U. GAD, 
Dept. II., Gresund Hospital, Copenhagen (Chief Physician, Kj. Térnig, M.D.). 


WiruIn the last two years nine phthisical patients with definite signs of 
pleural perforation have been under treatment in Dept. II. of the Oresund 
Hospital, Copenhagen. ‘The interesting feature of these cases is that it 
has not been possible in any of them to demonstrate a mixed infection in 
the pleural exudate; a priori it was to be expected that some of these cases 
would have shown a mixed infection, the more so as the fistula in some of 
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the patients persisted for a considerable length of time. In the literature, 
indeed, it is generally stated that a mixed infection appears rapidly and 
frequently in such cases, though Nicklas observed nineteen patients with 
pleural perforation, among whom six only showed a mixed infection of the 
effusion. As our observations bear upon this point it will be appropriate, 
therefore, to give a brief abstract of our nine cases. 


CasE 1.—A young man, suffering from acute pulmonary tuberculosis 
with a serous exudate containing tubercle bacilli, was treated with artificial 
pneumothorax and cauterisation of adhesions. Next year he was readmitted 
to the hospital with high fever and purulent pleural exudate, from which 
tubercle bacilli were obtained in pure culture. A few days later the 
exudate disappeared through expectoration. Sufficiency tests with 
measuring of the intrapleural pressure gave divergent results, but the 
clinical picture of the condition was clear. The patient was discharged 
from the hospital on his own request ; one month later, however, he was 
readmitted with fever and with a purulent pleural exudate, containing 
tubercle bacilli as the only bacterial species. This time, too, the exudate 
was expectorated within a few days in portions of from 200 to 300 c.c. 
daily. He was treated successfully with thoracoplasty. 


CaszE 2.—A young male diabetic, treated for his phthisis with artificial 
pneumothorax and cauterisation of adhesions, which was very difficult 
and perhaps the cause of the possibly artificial pleural perforation. A 
couple of months later the perforation manifested itself by acute abdominal 
symptoms, reminiscent of perforating peptic ulcer. Aspiration was per- 
formed repeatedly, together with sufficiency tests, which showed signs of 
perforation. The perforation healed after three months, and no other 
bacteria but tubercle bacilli could be demonstrated in the exudate through- 
out the period of illness. 


CasE 3.—The patient was a young girl who, after artificial pneumothorax 
and cauterisation of adhesions, had a violent compression of the lung, 
together with mediastinal hernia. But she had no subjective symptoms 
of pleural perforation, and the sufficiency tests turned out negative. The 
diagnosis was based exclusively on the roentgenographic findings. The 
exudate was examined twice at an interval of five months, and contained 
no other bacteria but tubercle bacilli. 


Case 4.—A female patient on whom cauterisation of adhesions was 
performed. Two weeks later she showed definite signs of pleural rupture; 
and in the following period large amounts of air had to be aspirated re- 
peatedly because a positive intrapleural pressure, annoying to the patient, 
was reproduced again and again. The accompanying empyema showed 
only tubercle bacilli in pure culture repeatedly, although the clinicai 
picture of the case seemed suggestive of mixed infection (remittent fever). 
The patient died a few months later from miliary dissemination of 
tubercle bacilli. 








230 THE BRITISH JOURNAL OF TUBERCULOSIS 


Casz 5.—This was a young man in whom cauterisation of adhesions 
was followed later by a large primary pleural perforation, accompanied 
by an exudate without mixed infection. Thoracoscopy with attempt at 
cauterisation of adhesions proved impossible technically. Hence thora- 
coplasty was performed at once. Subsequently this operation had to be 
supplemented with removal of a piece of the parietal pleura. At his 
discharge from the hospital, the patient was cured as far as the severe 
tuberculosis is concerned, but he had a wound cavity that would not heal. 
To begin with the exudate contained no other bacteria but tubercle bacilli, 
and three months later it was sterile; at no time was there any mixed 
infection. 


Case 6.—This patient was a man with cavernous phthisis who was 
treated with artificial pneumothorax and cauterisation of adhesions. 
Nearly two weeks later he had a valve pneumothorax resulting from a 
secondary rupture of a cavity that must have been large, as the great 
negative pressure was balanced to o within one minute. The patient was 
getting gradually worse, and died three and a half months later with high 
fever. Throughout this period the exudate showed no mixed infection. 
Autopsy revealed a large perforation in the upper lobe of the right lung. 


Case 7.—A male patient with bilateral pneumothorax was treated with 
severing of adhesions. After this he had symptoms of a secondary pleural 
perforation, together with an enormous effusion. Thus, 3,000 c.c. of clear 
serous fluid was evacuated by one puncture; besides, aspiration of gas was 
required frequently. Later on the exudate became purulent, but it was 
never found to contain any bacteria besides tubercle bacilli. The patient 
is still under treatment in this department, where he has stayed about 
ten months. A distinct whistling sound from the fistula is heard during 
the frequent aspirations. On pressure test the positive intrapleural pressure 
is reproduced within a short time (about half an hour). The presence of 
the fistula is confirmed also by gas analysis (cf. Table I., Pt. A). 


Case 8.—This is the case of a man suffering from unilateral pulmonary 
tuberculosis with cavity formation, who was treated with artificial pneumo- 
thorax and partial cauterisation of adhesions. Thoracoscopy showed 
bulging of the surface of the lung corresponding to the wall of the cavity. 
Two months later a large purulent exudate was evacuated. Thoracoscopy, 
performed at the same time, revealed a large rupture of the cavity; it gave 
no symptoms whatever, probably because there has been no open connec- 
tion between the cavity and the bronchial system. Eight per cent. gomenol 
oil was introduced into the pleural cavity (for therapeutic as well as diagnostic 
purposes); none of the oil could be demonstrated in the sputum. To begin 
with the pleural exudate contained myriads of tubercle bacilli; after one 
and a half years, however, it was free from tubercle bacilli, and other 
bacteria were never demonstrated in it. 


CasE 9.—A young man with bilateral pneumothorax had a secondary 
pleural perforation subsequent to cauterisation of adhesions. The initial 
symptoms of the perforation were so threatening that permanent drainage 
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had to be kept up for a few days. Empyema developed, which at this 
writing has lasted for about seven months; it has always yielded tubercle 
bacilli in pure culture. Measurement of the intrapleural pressure shows 
reproduction of a positive pressure in abott half an hour, and gas analysis 
gives results in keeping with the change in pressure (cf. Table I., Pt. B). 


From the ¢ase histories above it is evident that—apart from the character 
of the exudate as pointed out already—the symptoms of pleural perforation 
are very variable, and at times vague and scanty. The diagnosis may 
then be very difficult, and accessory aids assume special importance. 
Among these the so-called “ sufficiency tests’? have been employed for 
the purpose of disclosing whether or not there is any break in the continuity 
of the pleura. There are two fundamentally different methods which 
aim at doing this. 

One involves injection of certain substances into the pleural cavity 
and searching for their presence afterwards in the sputum. Most commonly 
employed is 10 c.c. of 1 per cent. methylene blue solution, which stains 
the sputum when there is a passage open through the pleura. Gomenol 
oil, which is introduced into the pleural cavity as a therapeutic measure, 
may reveal the presence of a fistula, but it is very inconvenient to the 
patient on account of its pungent disagreeable taste. These tests may 
be of value especially in the presence of small and intermittent fistulas. 

In the other method, the “ pressure test,” the object is to ascertain 
whether the intrapleural pressure remains unchanged when great over- 
pressure or underpressure is produced by introducing or withdrawing air 
by means of a pneumothorax apparatus. Balancing of this pressure to the 
level of the initial pressure is suggestive of a fistula: the more rapid the 
balancing, the larger is the fistula. In valve formation the pressure test 
shows a rise of the negative pressure to positive values. The test may fail 
if the fistula is intermittent, but then it may be supplemented with the 
methylene blue test. Even so both methods may fail, so that the diagnosis 
may have to be made on the clinical findings alone, or remain in doubt. 

We have tried recently to combine the pressure test with analysis of 
the pneumothorax air, in order to discover whether changes in the com- 
position of the air gave additional help. The composition of the air in 
two samples taken at an interval (half an hour) is about the same if the 
pneumothorax is closed, whereas it changes if air is sucked into the pleural 
cavity in the interval through a fistula, after a marked underpressure has 
been produced immediately after taking the first sample. 

The literature dealing with the air in a pneumothorax space is fairly 
comprehensive and elaborate in other respects, but, as far as we have 
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been able to find out, no attempt has been made previously to make use 
of repeated gas analysis, as described above, for the diagnosis of pleural 
fistula. On the other hand, it has been stated by several authors (Demarquay 
and Leconte, 1860; Ewald, 1875; Tobiesen, 1911; Hill, Leonard and 
Campbell, 1923; Coryllos, Konterwitz and Levine, 1932) that the presence 
of an open pneumothorax is suggested by a rise of the oxygen percentage 
above and a fall of the carbon dioxide percentage below the respective 
levels usually found in pneumothorax—namely: 

Dry pneumothorax: CO, about 4 to 8 per cent., O, about 2 to 6 per 
cent. 

Seropneumothorax: CO, about 8 to 12 per cent., O, about o to 2 per 
cent. 


Methods. 


Our technique in these experiments has been as follows (see Fig. 1): 

A small T-tube is inserted in rubber tubing from the pneumothorax 

apparatus to the needle, near the latter. The stem of the T-tube is a 

short capillary tube connected by rubber tubing with a gas-sampling 
eee pees, HO-NAUTOLNOrAXaDoaraLua » 


side’ tube 


A captiiary side tude 
capilla rubber tubi 


pleural cavity 


Bas-sanoling tu be 


Fic. 1.—APPARATUS FOR SAMPLING OF PLEURAL AiR FOR Gas ANALYSIS 
IN PNEUMOTHORAX. 


One gas-sampling tube is left out. 


tube (capacity of about 25 c.c.), from which the air is evacuated 
before it is connected with the T-tube. (For the sake of certainty we have 
taken duplicate samples. Hence the stem of our T-tube is provided with 
two short side tubes, each of which is connected with a gas-sampling tube.) 
After introduction of the needle in the pleural cavity, the initial pressure 
is recorded; then pleural air (from 50 to 100 c.c.) is aspirated, flushing the 
system free from atmospheric air. Now the connectigg tubing to the 
pneumothorax apparatus is clamped off just above the T-tube, and the 
cock of the air-free gas-sampling tube is opened, so that the sampling tube 
is filled with pleural air. Then the cock of the sampling tube is shut 
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again, and pleural air is aspirated through the pneumothorax apparatus 
—enough to give the wanted underpressure. Half an hour later the needle 
is introduced in the pleural cavity again; the intrapleural pressure is read, 
and the second sample of pleural air is taken in the same way as before. 
The samples are analysed in Haldane’s gas-analysis apparatus, with an 
analytical error of 0-05 per cent. 


Results. 


In this way we have examined five patients, including two of the afore- 
mentioned patients with fistula (Cases 7 and g), both with purely tuber- 
culous empyema. These tests gave results as follows (Table I.): 


TaBLe I.—ANALYSIS OF THE PLEURAL AIR IN Two CASES OF PLEUROPULMONARY FISTULA. 

















Pt. No Time Initial Aspiration Final co, | 0, 
ae (p.m.). Pressure. of Air. Pressure. (Per Cent.). | (Per Cent.). 
A {| 2.15 | -4 +12 250 C.c. -14 +4 1080 | 0°50 

2.45 te. +8 _ — 10°37 1°75 
B | ong5 | +1 +9 500c.c. | -7 -1 11-60 3°20 
{ | 2.15 | =—2 +7 — | — 8-70 | 8-70 








It will be noticed that the CO, percentage decreases and the O, 
percentage increases at the same time as the negative final pressure has 
become balanced by the air that has entered the pleural cavity in the mean- 
time through the fistula. The increase in the amount of oxygen is very 
considerable; in Case B it even amounts to 5 percent. Thus the gas analysis 
confirms the findings in the pressure test, though actually in these two cases 
the pressure test was sufficient in itself. In both of these patients the 
fistula was definite clinically, as a whistling fistular sound could be heard 
in both cases during respiration, and in one of them it had been necessary 
for some length of time to aspirate pleural air at intervals of a few days, 
on account of the steadily increasing positive pressure. 

In contrast to the aforementioned authors, who hold that a low O, 
percentage is against the presence of a fistula, while a high O, percentage 
is suggestive of fistula, we believe that this is correct only up to a point. 
Though a high O, percentage indicates an open pneumothorax, the tests 
in our two cases show conversely that a low O, percentage does not ensure 
that the pneumothorax is closed. Thus in the latter event a direct com- 
parison between two samples by the present technique is necessary to reach 
a conclusion. 
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Theoretically gas analysis should be a more sensitive test than measure- 
ment of the intrapleural pressures, because a small amount of air sucked into 
the pleural cavity gives a noticeable difference in the composition of the 
pleural air. Assuming a pneumothorax of 1,000 c.c. capacity, theoretically 
it takes only 10 c.c. of oxygen to produce an increase of 1 per cent. in the 
oxygen content of the pleural air, an increase that is far beyond the limit 
of analytical error, and as the alveolar air contains between 10 and 16 
per cent. oxygen, this means that from 60 to 100 c.c. has to be sucked into 
the pneumothorax cavity to produce this change in oxygen content. But 
with a pneumothorax of 1,000 c.c. such an addition of alveolar air will 
undoubtedly fail sometimes to produce such changes in the intrapleural 
pressure that any particular importance may be attached to the outcome 
of the pressure test. 

The three other cases, therefore, were merely suspected of pleuro- 
pulmonary fistula. But the gas analysis did not lend any support to the 
diagnosis “ perforation’’; on the contrary, it tended to invalidate this 
diagnosis. These cases illustrate very well how constant the composition 
of the pleural air may keep when the pleura is intact, even on exposure to 
a marked underpressure for half an hour. The results of the analysis are 
given in Table II. 


Tasie II.—ANALYsIS OF THE PLEURAL AIR IN THREE CASES OF PNEUMOTHORAX 
WITHOUT FISTULA. 

















| Duplicate Samples of Air. 
Pt. No. Time Initial | Aspiration | Final | 
(p.m.). Pressure. | of Air. Pressure. | co, 0. 
| (Per Cent.). | (Per Cent.). 
c f 4.45 |-8 0 | 100 c.c. | -16 -12 | 985-986 | 0'55-0'59 
Ma 88 i-S-e, -—- | = 9°93-9'95 | 0'59-0-60 
D 1.25 -8 +2 | go0c.c. | -16 -8 8-25-8-25 | 1-30-1°35 
{ 55 |-16-8 | — | — 8-20-8:19 | 1°42-1-40 
E 3.00 0 +6 | 200c<0. | -10 -2 10:26-10:23 | 1-61-1-65 
{ 3-30 -10 0 | _ | a 10°41 (sample 1-40 (sample 
| | lost). lost). 














Thus in these three cases also the results of pressure tests were confirmed 
by the gas analysis. The gas analysis may be said to have proved that 
the pressure test did not fail in these three patients. It may be that when 
these studies are continued they will reveal some cases in which the presence 
of a pleuro-pulmonary fistula can be established only by gas analysis of the 
pleural air when other investigations have failed to do so. On theoretical 
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grounds such cases are quite conceivable. Gas analysis is a time-consuming 
method of examination, however, that can be carried out only in the 
relatively few places where the expensive apparatus is available and where 
the examiner is thoroughly familiar with the intricate technique of its 
employment. 


Summary. 


Nine examples are recorded to show that the prevailing view concerning 
a rapid appearance of mixed infection in a tuberculous pleural exudate 
after perforation of the pleura does not necessarily hold good. On the 
contrary, it must be reckoned as the rule that the exudate remains purely 
tuberculous even when the fistula is large and permanent. 

In cases where the diagnosis of the pleural rupture is difficult, the 
following tests may be made in order to ascertain whether the pleura is 
intact: 

(1) Injection of methylene blue into the pleural cavity and observation 
of the sputum for staining with the dye. (This test is of particular value 
in the presence of an intermittent fistula.) 

(2) Pressure test—i.e., ascertaining whether large overpressures and 
underpressures in the pleural cavity remain constant or whether they tend 
to become balanced. 

(3) Pressure test combined with analysis of the pleural air. Theoretically 
gas analysis is able to reveal the inflow of rather small amounts of alveolar 
air into the pleural cavity. 

A technique is given for repeated gas analysis of the pleural air in 
artificial pneumothorax that is applicable to the determination of pleuro- 
pulmonary fistula. 
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TOMOGRAPHY* 
By HILARY ROCHE, 


M.D.(MELB.), M.R.C.P.(LOND.), TUBERCULOUS DISEASES DIPLOMA (WALES), 


Medical Superintendent, Montana Hall, Montana, Switzerland. 


My interest in tomography was first aroused at an international meeting 
of phthisiologists and radiologists at Strasbourg in November, 1936. 
The films demonstrated there made me realise that tomography was an 
important advance in the radiological investigation of the chest. A few 
months later Dr. de Weck of Montana installed in his clinic a Siemens 
*‘ Introscope,”’ or “‘ Planigraph,” as it is now called. Dr. de Weck has 
tomographed for me some thirty patients during the past year. He has 
also very kindly shown me the films of a number of his own cases. My 
experience of tomography is limited solely to this, but what I have seen 
makes me appreciate its usefulness in sanatorium work. I am therefore 
very grateful to your Association, and wish to thank you for having given 
me this opportunity of demonstrating the results of the tomographic 
investigation of some of our patients. 

I think, too, you may be interested to see the tomographs taken with 
the planigraph, as this machine has, it seems to me, certain advantages 
over the apparatuses generally in use in England for tomography. 

The Siemens “ Planigraph,” as you will see from the slides, consists of 
two upright stands—one for the tube and one for the patient and film carrier. 
The tube and the film carrier complex are connected by the long lever at 
the side. The depth of the patiént’s chest having previously been estimated 
with callipers, he is strapped firmly against the upright stand. The lever 
can then be quickly adjusted to obtain tomographs at any desired depth. 

The advantages of this machine are:— 

1. It permits of screening the patient in the position in which he is 
to be tomographed, and control of this position. 

2. The patient is erect when tomographed, and thus fluid levels can be 
clearly demonstrated. 

3. The tube-film distance is 1} metres (5 feet). This eliminates the 
distortion which occurs at shorter range and makes the tomographs more 
easily comparable with ordinary radiographs taken at 5 feet, which I be- 
lieve is the minimal distance for really good lung pictures. 


* A paper read before the Oxford Meeting of the Tuberculosis Association, April, 1938. 
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4. The “ Planigraph ” fulfils the theoretical postulates of Vallebona, 
one of the pioneers in this field of radiology, inasmuch as the tube moves 
in two planes, vertical and horizontal. This double movement permits 
of the effacement in the two planes of superimposed shadows. With the 
planigraph the tube moves vertically over a distance of 92 cm. (3 feet 1 inch). 
Layers of tissue as thin as 3 to 4 mm. can thus be photographed. In the 
majority of cases this seems to be an advantage. 


Some Applications of Tomography in Sanatorium Practice. 


The practical importance of tomography is its ability to reveal with 
reasonable accuracy the pathology in radiologically opaque areas—+.g., 
in the presence of thickened pleura, fluid, oil, fibrosis, atelectasis, exudative 
infiltration, and in the upper lung fields, where rib and clavicle shadows 
are embarrassing. The literature of the subject is richly illustrated with 
examples of the disclosure of cavities by means of tomography when ordinary 
methods have failed to show them up. It is, in fact, principally in the 
detection of cavities and in the study of their topography that tomography 
is of most help to the phthisiologist and to the thoracic surgeon. Thus, 
in all forms of collapse therapy, the object of which is to bring about the 
healing of cavities, tomography may provide valuable supplementary 
information both before and after the initiation of treatment. Your 
Association has already had a very able exposition on tomography from 
Dr. McDougall, and as my time is short I shall not deal with the subject 
in any great detail. Further, as my available clinical material is very 
limited, I am unable to illustrate every positive statement I make with a 
typically confirmatory case. My aim is rather to offer you suggestive 
evidence of some of the possibilities of tomography. 

In artificial pneumothorax tomography may be of help in influencing 
decisions:— 

1. As to beginning or ending the treatment. 

2. In advising for or against thoracoscopy. 

3. In determining a combination of pneumothorax with phrenic 
paralysis. 

4. In instituting a bilateral pneumothorax. 

I shall now project on the screen some slides illustrating some of these 
points. 

Case 1.—The patient had a small cavity in the right upper zone, where 
the superimposed shadows rendered its elucidation difficult. Conservative 
treatment failed to bring about a cessation of the sputum. The irrefutable 
demonstration of the cavity by the tomograph was the final factor in deciding 
on an A.P. 

VOL. XXXII. 4 17 
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CasE 2.—This patient had an apparently effective pneumothorax of 
two years’ duration. It had been induced to collapse a cavity in the right 
upper zone. He was re-admitted complaining of return of sputum following 
a cold. The sputum was positive for tubercle bacilli. Except for a very 
slight increase of opacity in the lower zone, the ordinary radiograph did 
not show any very definite change in the partially collapsed lung. Tomo- 
graphy confirmed the healthy condition of the left lung and revealed on 
the right side both the remains of the old cavity at 11 cm. depth from the 
sternum and a fresh small excavation in the lower zone at 12} cm. This 
excavation was certainly the source of the sputum, as suggested by the very 
slight changes on the ordinary radiograph. 


When pneumothorax treatment is being given up, if there is any doubt 
about the shadows seen on the ordinary radiographs, tomography should 
be employed as an additional means of radiographic control. Thus it 
may be possible to verify the healing or not of a previously existing cavity. 


CasE 3.—The patient had an R.A.P. The lung was being let out. 
Tomographs at different levels confirmed the ordinary radiographic 
findings that the cavity was healed. In some cases such control can be 
obtained with precision only by tomography. 


When tomography has shown up a cavity the treatment will obviously 
vary with the individual. In some cases it will mean simply a continuation 
of the A.P., in others phrenic paralysis, and in yet others surgery may be 
required. 

Tomography can sometimes help in deciding for or against thoracoscopy. 


Case 4.-—-A young woman patient with a pneumothorax was apparently 
free from symptoms. The presence of the uncollapsed cavity was not 
suspected on the ordinary radiographs, but it was clearly visible on the 
tomograph atgcm. It was therefore decided to have the adhesions divided. 


Tomography alone may strongly suggest that the adhesions are inoperable 
and thoracoscopy inadvisable. 


CasE 5.—A man with a left A.P. and uncollapsed cavity. It was 
suspected from screening and from the ordinary radiographs that the 
lung was too adherent to permit of successful internal pneumolysis. ‘Tomo- 
graphy definitely confirmed this. External pneumolysis was therefore 
decided on. 


Case 6.—This man had a left pneumothorax and uncollapsed cavity. 
On the ordinary radiograph it is very difficult to be precise about either 
the limits of the cavity or the width and extent of the adhesions. The 
tomographs, however, show up extremely well both the cavity and the 
adhesion. This seems to be a wide band extending from the front to the 
back, and probably containing lung tissue nearly to its parietal insertions, 
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which in part are near the subclavian. As a result, thoracoscopy was 
negatived. 

Case 7.—Another patient with a cavity in the left upper zone had a 
left A.P., but his cavity persisted. He then had some adhesions divided. 
It was decided to leave for some months a difficult apical adhesion and to 
try the effect of a phrenic crush. The patient lost his symptoms. Four 
months later the tomographs showed without doubt that the cavity had 
healed. It was therefore decided not to make a further attempt to divide 
the remaining difficult adhesion, but to repeat the phrenic crush as soon 
as the diaphragm showed signs of returning function. 

Case 8.—A woman with a left A.P., who, in spite of an apparently 
good collapse, had positive sputum. The ordinary radiograph showed 
minimal infiltration in the right lung, and it was considered that the sputum 
was probably coming from the left lung. Tomography confirmed this 
supposition beyond doubt. 


The disease in the right lung is well seen in the tomographs at 9 and 
10} cm. depth and appears more extensive than on the radiograph, but 
it looks hard and no excavation is seen. 

You will note on the tomographs at 123 and 134 cm. depth the small 
cavity in the Jeft lung, with some adhesions. Thoracoscopy was therefore 


advised. 


CasE 9.—Another woman continued to spit tubercle bacilli in spite of 
an apparently effective left artificial pneumothorax. Some slight infiltra- 
tion in the right upper zone was noted on the radiograph, but it was 
concealed largely by the shadows of the clavicle and first rib. On the 
tomographs the cavity previously present in the left upper zone is seen to 
be well collapsed, and a small excavation can be detected in the right 
upper zone. A pneumothorax was therefore induced on the right side, 
and after some adhesions there had been divided, the sputum stopped 


altogether. 


Tomography has been found of value in thoracic surgery (a) in the 
planning of thoracoplasties to conserve as much healthy lung as possible, 
(6) in the radiological exploration of the contralateral lung before and 
after treatment, and (c) in the post-operative control of the operated lung 
in cases of thoracoplasty and external pneumolysis. 


Case 10.—I shall show you now the films of a patient with a right upper 
zone cavity which was treated with a conservative thoracoplasty. With 
ordinary radiography it was impossible to tell if the cavity had been closed. 
Tomographs at different levels show definitely that healing had taken place. 
Actually in this case the patient was entirely free from symptoms, so that 
probably the only practical value of tomography was that it helped to 
confirm the good prognosis suggested by the patient’s satisfactory general 


condition. 
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In other cases after thoracoplasty tomography may be of great help, 
especially if positive sputum persists and there is bilateral disease. 


CasE 11 is an interesting one. The patient had a plombage for a 
chronic cavity at the left apex. The operation was done four years ago 
and succeeded after three months in bringing about complete arrest of the 
disease. On account of the shadow of the wax, even radiography with 
hard rays failed to give any certain information about the underlying 
lung. The tomographs, however, show that the old cavity, though much 
smaller, is still present. It is seen at depths of 114 and 13 cm. from the 
sternum. Obviously the discovery of the cavity in this case, after four 
years of good health, must be regarded as of academic rather than of 
practical importance. I had the investigation made, as it was the first 
opportunity I had had of having one of these cases tomographed. 


If a shadow suspicious of a cavity is seen on a tomograph, further 
tomographs 1 cm. in front or 1 cm. behind may be required to clear up 
the uncertainty. 

In sanatorium practice one not infrequently meets with a patient who 
has had an hemoptysis as his initial symptom and where the diagnosis 
of tuberculosis has been revealed only by the X-rays. If the lesion is in 
a situation difficult to radiograph, perhaps in the upper zone or in the 
presence of thickened pleura, tomography will greatly help in its elucida- 
tion. It will give information especially as to the presence or not of any 
appreciable excavation or of perifocal reaction. 


Case 12.—The slides I shall now show you are from a case of a very 
muscular young man whose general condition was excellent and who was 
free from symptoms except for the hemoptysis which had caused him to 
seek advice. Some opacity in the right upper zone was seen on the ordinary 
radiograph. This, however, did not reveal with any certainty the character 
or the exact extent of the lesion. The tomographs show that it is evidently 
oflong standing. Its upper part is largely calcified and there is no excavation 
or perifocal inflammation. The information thus provided decided one 
against a pneumothorax and helped in advising the patient as to his 
activities during and after sanatorium treatment. 


Case 13.—Another patient, who had had extensive bilateral disease 
with a medium sized cavity in the left upper zone, had a slight breakdown 
after a few years of quiescence. From screening or on the ordinary 
radiograph it was difficult, owing to the fibrosis, to determine accurately 
how much of the original cavity remained. The tomographs show that 
this had practically healed over. The symptoms subsided rapidly. It was 
possible to use the additional information given by tomography to reassure 
the patient as to his future. 


Case 14.—Here the tomographs show very clearly a cavity which was 
barely distinguishable on the ordinary film. I used this evidence, which 
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was obvious even to a layman, when stressing the necessity of taking more 
care, to an out-patient who was inclined to take his treatment too lightly 
and whose condition as a result was not satisfactory. 


I shall now project some slides of two cases of bronchiectasis. A large 
experience may determine that tomography is of value in some of these 
cases in deciding that the contralateral lung is free. Only the suspected 
side would then have to be injected with lipiodol. Thus better pictures 
in the lateral position could be obtained. 


CasE 15.—A young woman with bronchiectasis at the left base. The 
shadows of the dilated bronchi are clearly seen on the tomographs. 


Case 16.—A young man with bronchiectasis involving the right lower 
lobe. Again the shadows of the dilated bronchi are well demonstrated 
on the tomographs. In each case the lung markings in the contralateral 
lung appear to be normal. 


Tomography is undoubtedly of value in analysing root shadows. With 
its use there should no longer be any mistakes in the interpretation of 
enlarged hilar shadows. I have seen a case diagnosed as enlarged glands 
of the left lung root which tomography showed definitely to be a physio- 
logical abnormality of the pulmonary artery. Here are two cases, however, 
where there was enlargement of the glands. 


Casz 17.—The first one is presumably a case of Hodgkin’s disease 
affecting the tracheo-bronchial glands. Though the enlargement of the 
glands is seen on the ordinary radiographs, their outlines and distribution 
round the bronchi are shown up beautifully on the tomographs. 

Case 18.—A case of unsuspected enlarged root glands in an adult male 
patient. These glands are seen only on the tomographs, since they are 
concealed by the tuberculous infiltration visible on the ordinary radiograph. 

Case 19.—The next patient, who had a left artificial pneumothorax and 
phrenic evulsion five years previously, reported that he had been told that 
fresh excavation had developed at the left apex. He was very worried 
about this. The ordinary film shows a clear area not visible on previous 
radiographs. Tomography shows that this is an extension of the pneumo- 
thorax cavity. 


Here is another tomograph of the same patient. He is taken in a position 
used occasionally at the Heidelberg-Rohrbach Sanatorium to elucidate 
doubtful conditions in the upper lung zone. The patient lies on his side 
in a slightly oblique position, on an inclined plane to which he is firmly 
attached. The tube is behind and the rays pass through the apices mostly 
in a caudo-cranial direction, almost at right angles to the plane of the first 
rib. The section of lung tissue, therefore, instead of being sagittal, is oblique 
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and across the top of the lung. This tomograph shows, in addition to the 
apical extension of the pneumothorax, two small cavities in the lung for 
the treatment of which the pneumothorax had been initiated. These are 
not seen in the ordinary antero-posterior film. In this case tomography, 
by excluding recent cavity formation, enabled the patient to be definitely 


reassured. 


Case 20.—This is a further illustration of the possibility of employing 
tomography to distinguish between a pneumothorax and a cavity. Here 
the appearances seen on the ordinary radiograph would suggest that the 
patient had a pneumothorax. The tomograph, however, proves that this 
is a large cavity. The courses of the bronchi draining the cavity are clearly 
seen. The films of this case were very kindly lent me by Dr. Greineder 
of the Radiological Department of the Charité Hospital, Berlin. I have 
no doubt that as tomography becomes more generally used, its advantages 
and limitations will be more clearly defined. Positional radiography 
(oblique, lateral views, etc.), hard-ray technique and stereo-radiography 
will doubtless in many instances provide useful information, supplementary 
to that of the normal radiograph, just as well as tomography, and in some 
cases better. I think, however, it can now be affirmed that in the radio- 
logical exploration of opaque areas tomography provides more accurate 
information than any other method at our disposal. Interpretation in 
many cases is still difficult, and may be so indefinite that other clinical and 
X-ray data are required before an opinion can be given. Special tomo- 
graphic plants are expensive, but good results are obtainable on the 
modified apparatuses now in use in England. Further, since in many 
instances several layers of lung tissue have to be photographed, tomography 
means much extra work in the X-ray room and dark room, and also 
additional expenditure on films. It is possible, however, to reduce the 
cost of the latter by the use of small films taking only that part of the 
chest about which special information is required. Further, with greater 
experience tomography will be reserved for those cases in which it is likely 
to give precise information unobtainable by other means. 
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TWO CASES OF PULMONARY TUBERCULOSIS 
WITH VICARIOUS MENSTRUATION 


By J. H. BLACKBURN, 


\ 
L.R.C.S.(EDIN. ', 


Medical Superintendent, Westwood Sanatorium, Queensland. 


Wiruin the last few years the following two cases of vicarious menstruation 
have been brought to the notice of the author and should be of clinical 
interest, owing to the fact that these have been the only two cases so far 
from a survey of well over 300 women. 

The following are the clinical histories of the two cases : 


1. Female, age forty-nine, single, waitress) Had been diagnosed as 
suffering from pulmonary tuberculosis about eighteen months prior to 
being admitted. Family history clear and no previous sanatorium treatment. 
Slight evening rise of temperature, which settled down to normal after rest, 
no night sweats, and only slight dyspnoea after moderate exertion. General 
nutrition poor (probably due to long hours on duty). X-ray indicated 
fibrosis of the left lung field and increased resonance. Right lung active, 
with scattered moist crepitations. Sputum positive. 


Menstrual History—Patient began to menstruate between the ages of 
fourteen and fifteen, which was fairly normal until eighteen months ago, 
when it was diagnosed that she was suffering from pulmonary tuberculosis, 
and since then, during each menstrual cycle, she suffers from general malaise, 
which is followed by a copious hemoptysis amounting to 36 to 48 ozs., 
and lasting about three days as a rule. There is no accompanying 
vaginal flow. There is no hemoptysis in between cycles. This patient 
died from general tubercular toxemia after being an in-patient for 
266 days. 


2. Female, age twenty-eight, married, nurse, has had two pregnancies 
which were normal, and both children are alive and doing well. Family 
history clear and no previous sanatorium treatment. Temperature normal, 
loss of weight and general nutrition only fair. No night sweats and only 
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slight dyspnoea on moderate exertion. Sputum positive when first admitted, 
and now negative. X-ray: early bilateral apical involvement. Hemoptysis 
for the first time six months ago, which was quite copious. Still under 
treatment. 


Menstrual History.—Patient began to menstruate at the age of fourteen, 
and has been normal and regular. For the last six months during each 
menstrual cycle, which is unaccompanied by any premonitory symptoms, she 
has hemoptysis of about ro to 12 ozs. lasting three days as a rule, and a 
fair vaginal flow in addition. There is no hemoptysis in between cycles. 
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CASE 


By HILARY ROCHE, 
M.D.(MELB.), M.R.C.P.(LOND.), TUBERCULOUS DISEASES DIPLOMA (WALES), 
Montana Hall, Montana, Switzerland. 


THE patient, a man of twenty-eight years when admitted to Montana Hall 
on October 13, 1931, gave a history of cough and sputum for six months. 
On account of sweats and malaise in June, 1931, he went to his doctor. 
The sputum was positive for tubercle bacilli, and a radiograph showed 
scattered infiltration in the left lung with a cavity in the upper zone as in 
Diagram I. Dr. L. S. T. Burrell was consulted. Artificial pneumothorax 
failed owing to adhesions, the patient having had a left pleural effusion 
four years previously. He had sanatorium treatment in England from 
mid-July until the end of October. 

On admission to Montana Hall the condition of his chest radiograph- 
ically is shown in Diagram II. The cavity had become a little larger, and 
there was very slight infiltration in the right lower zone. The excursion 
of the left side of the diaphragm was about half that of the right. Examina- 
tion of the larynx showed infiltration of the interarytenoid region and 
infiltration and slight ulceration of the left arytenoid and vocal cord. He 
had 6 drachms of strongly “ positive * sputum daily. Temperature and 
pulse were within normal limits, but the B.S.R. (blood sedimentation rate) 
was appreciably increased—go in the first hour (Westergren). He had been 
walking a mile daily for the previous month, but on arrival here he was 
put to bed. With Dr. Burrell’s consent it was decided to supplement 
general rest with left phrenic evulsion and sanocrysin. The operation 
was done on November 17 and the diaphragm rose 2 inches. A course of 
sanocrysin of 5°5 grams was completed on March 23, 1932. 

By the middle of January the cavity was about one-third of its size on 
admission. The B.S.R. had by then settled to normal, and graduated 
exercise was begun. With the maintenance of a normal sedimentation 
rate, the rapid disappearance of symptoms, and the continued radiological 
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improvement as shown by fortnightly screening, exercise was gradually 
increased. During the fortnight preceding his departure on April 15, he 
was walking between two and three miles daily. Already in April the 
sputum, which had been “ negative’ on direct examination since the 
end of February, was so scarce that the laboratory had to wait some days 
for the last specimen. This was “ negative ” 
after treatment with antiformin and on culture. 
By April the laryngeal lesions had completely 
cleared up and the patient was allowed to talk. 
The condition of the chest radiographically on 
departure is shown in Diagram III. Subse- 
quently I saw a radiograph taken ten months 
later. The cavity was no longer visible. After 
leaving Montana the patient led a sanatorium 
Diagram I life in the country in England for one year. 

He then resumed a normal working life and has 
Ta 
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been well ever since. 





Commentary. 


This case seems to me to be of interest for 
several reasons. It exemplifies a common problem 
in tuberculosis, the question of treatment when 
artificial pneumothorax has failed and_ the 
Diagram Il patient has a medium-sized cavity. The follow- 
ing measures must be considered: 

Conservative Treatment.—In such a case how 
long should one wait before advising any other 
form of collapse treatment? This depends on 
psychological and economic factors as well as on 
the clinicopathological evidence. Spontaneous 
healing of some cavities occasionally occurs on 
JR t2-1°32 rest alone, but I have never seen a cavity of this 
age and size heal so rapidly with purely con- 
servative treatment. If, however, such treatment 
is decided on, graduated exercise should not be prescribed soon after the 
temperature and pulse have settled to normal. The X-rays and B.S.R. 
estimations provide more reliable information as to when exercise can safely 
be started. 

Phrenic Paralysis.—Sooner or later this has to be considered in most of 
these cases. My experience has been that general rest and phrenic paralysis 
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alone do not often bring about closure of a medium-sized upper zone 
cavity which has been present, as in this case, for at least four months. 
Nevertheless, if artificial pneumothorax fails, the combined treatment is 
usually worth a trial. The patient should be encouraged to lie on the 
affected side, since recent research has shown that this posture is effective 
in resting the underlying lung when the diaphragm on that side is paralysed. 
As a change the patient can lie on his back with a sandbag on the chest 
in the region of the cavity. The sandbag encourages strict general 
rest and diminishes slightly the extent of the respiratory excursion of 
the ribs. 

I have been unable to foretell with accuracy the effect of phrenic 
paralysis on a cavity. I anticipate little or no help from it when the history 
is of long duration and the cavity walls are thickened and fibrotic and 
contiguous with fibroid lung and thickened pleura. A cavity with adjacent 
dense exudative disease, in which the active inflammatory element probably 
predominates over the atelectatic, is not influenced so favourably as the 
one in which neighbouring lesions are more nodular and scattered. A 
cavity with a thin wall and only slight changes in the surrounding tissues 
is less likely to heal than one with a wall of medium thickness, as in this case. 
Round or oval cavities with clearly visible well-defined walls are most 
likely to respond to phrenic paralysis, just as they appear most liable to 
spontaneous healing, since the outer part of the wall of fairly recent cavities 
of this type is apparently composed of atelectatic tissue. As emphasised 
by Hebert at the B.M.A. meeting this year, “‘ Neither density nor thickness 
of the wall of a round cavity can be regarded as evidence of fibrosis.” 
Dense or thick fibrous tissue, on account of its rigidity, could hardly be 
expected to permit of rapid or marked shrinkage of a cavity wall. 

Weber of Berne claims that radiokymography will decide whether or 
not an upper lobe lesion is susceptible of being favourably influenced by 
phrenic paralysis. According to him, when the radiokymographic tracings 
of the wall of the upper lobe cavity are in direct relationship with the 
tracings of the diaphragm one is justified in advising interference with the 
phrenic. This direct relationship is seen only when there is symphysis 
of the lobes at the interlobar septa. Should Weber’s findings be confirmed, 
radiokymography would be indicated before deciding to paralyse the 
phrenic for upper lobe lesions. 

Finally, with regard to this intervention, if confronted with a similar 
case today, I should advise that the phrenic nerve be crushed, and any 
accessories divided, rather than that it should be evulsed. If the cavity 
closed, I should have the crush repeated on the first radioscopic signs of the 
return of diaphragmatic function. 
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Surgical treatment would have been considered if this cavity had not 
healed. In such a case with no gross fibroid changes in the lung and 
pleura, if all other measures failed to close the cavity, I should today advise 
extrapleural pneumothorax rather than thoracoplasty. 


Conclusion. 


I think one is justified in attributing the very rapid healing of this 
patient’s lesions to a combination of factors—general rest until the B.S.R. 
showed no evidence of toxemia, relaxation of the lung by phrenic paralysis, 
and sanocrysin. An enthusiast for the Swiss Alps would doubtless allot 
some share in the rapidity of this recovery to the Alpine climate; the change 
to the dry bracing air may have played a minor réle. From the psycho- 
logical point of view, such an important factor in tuberculosis, it was 
undoubtedly of help for the patient to be able to carry out his treatment 
in the bright, clear atmosphere and attractive surroundings. 
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TUBERCULOSIS ASSOCIATION 


Tue Annual Provincial Meeting of the Tuberculosis Association was held 
at Oxford on April 7, 8, and 9. At the opening session papers on “‘ The 
Incidence of Tuberculosis in Young Adult Women, with Special Reference to 
Employment,” were read by J. Heimbeck, M.D.(Oslo), Sir Henry H. Bash- 
ford, M.D., M.R.C.P. (Chief M.O. to G.P.O.), Campbell Faill, F.R.C.P. 
(Edin.), and Miss G. M. Bowes (Matron, Birmingham Hospital Centre). The 
first three of these papers have already been published in the July number 
of this Journal. At the morning session on April 8, R. C. Brock, M.D., 
F.R.C.S., and T. H. Sellors, D.M., F.R.C.S., gave papers on “ Extra- 
pleural Pneumothorax,” which were also included in that number. Sub- 
sequently the problem of ‘‘ What can be done to prevent the Tuberculous 
Patient Relapsing ?’’ came before the meeting, and contributions were 
made by G. C. Williams, M.A., D.P.H. (M.O. City of Oxford), H. G. 
Trayer, M.B., D.P.H. (M.S. Baguley Sanatorium), F. H. Young, O.B.E., 
M.D., F.R.C.P. (T.O. City of London), Neville Irvine, D.M. (General 
Practitioner, Henley), and A. M. Cooke, D.M., F.R.C.P. (Cons. Physician, 
Oxford). These papers appear in this issue. In the afternoon there were 
visits to the Wingfield Morris Hospital and also to the Osler Pavilion, and 
in the evening the President’s Reception at Exeter College preceded the 
Annual Dinner. 

The final session on Saturday, April 9, was devoted to papers upon the 
progress of radiology. Dr. Felix Fleischner, of Vienna, dealt with the 
association of atelectatic processes in the lungs and pulmonary tuberculosis. 
He divided atelectasis into the two varieties, compression atelectasis and 
resorption atelectasis, and he pointed out that in tuberculosis the latter 
could arise in one of three ways—either by pressure upon a bronchus from 
enlarged lymphatic glands, or by involvement directly of the bronchial 
wall in the tuberculous process, or by obstruction of the bronchial lumen 
by secretion or by a bronchial calculus. He described the changes which 
occur in areas of lung that have become atelectatic, drawing attention to 
the congestion which may appear and the difficulty that there is in 
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distinguishing this radiologically from pneumonic exudate. Atelectasis 
is an important feature of the syndrome of epituberculosis, and Roessle 
has shown that, in his own series of cases, there was always a bronchial 
constriction present. He distinguished these cases of pure epituberculosis 
from those in which the tuberculous process, in the form of a caseous 
bronchitis, invaded the affected area. Dr. Fleischner cited examples of 
each type of case, and then went on to refer to selective collapse in artificial 
pneumothorax treatment as a manifestation of atelectasis, often of puzzling 
origin. He drew attention to the fact that in tuberculous infiltrations of 
the right upper lobe the lower sharp border of the lobe is often concave, 
an indication of shrinkage or atelectasis, a view which is supported by the 
thoracoscopic findings of Jacobaeus and Westermark. Atelectasis near 
cavities often enlarges the excavation. An acute massive atelectasis some- 
times happens during the course of a copious pulmonary hemorrhage. 
Chronic massive collapse occurs, as a rule, without striking symptoms, 
and it may insidiously result in the well-known picture of dense unilateral 
lesions with gross displacement of the mediastinum. 

Miss Clark, M.S.R., outlined the technicalities involved in the production 
of lung radiographs. The most important factor towards definition is 
exposure times, the ideal in chest work being about a thirtieth of a second. 
The aim is to apply the highest milliamperage available for the shortest 
period of time. The range of units used for chest work is from the 1,000 
milliampere condenser unit through the various unit outputs to the portable 
10 milliampere unit. The larger output allows ideal conditions as to 
kilovoltage, time and distance, but in the smaller units the short exposure 
time can only be maintained by increasing the kilovoltage and definition 
by reducing the tube anode to film distance. A high tension unit of large 
output requires an X-ray tube of high capacity combined with a small 
focal spot and gives the finest definition. The modern rotating anode 
tube combines the two important factors, high milliamperage and fine 
focal spot. 

An anode film distance of 72 inches is regarded as ideal to eliminate 
enlargement distortion. With a smaller unit a distance of 60 inches 
gives good results and allows a reduction of milliamperage seconds from 
20 to 14. Enlargement distortion and loss of definition are apparent at 
shorter distances. 

Kilovoltage is one of the contrast factors. The lower the rating of the 
power unit employed, the greater will be the necessity for increased 
kilovoltage. 

A film may show too much or too little contrast. When excessive, the 
film shows maximum contrast between high lights and shadows and is 
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known as the soot and whitewash film; there is absence of gradation. One 
must distinguish between intimate and regional contrast. The degree of 
intimate contrast is limited by the fact that the whole chest is not of the 
same density. Large breasts will affect the regional density. 

With a low output unit the kilovoltage factor is compensating to density, 
and between the range of 60 and 80 kilovolts adding 10 kilovolts allows 
the exposure time or the quantity factor in milliampere seconds to be reduced 
by 50 per cent. Reducing the kilovolts by 10 necessitates doubling the 
exposure time. With a small unit it is better to increase the kilovoltage 
rather than increase the exposure time or reduce the anode fi'm distance 
below 48 inches. 

The fine grain calcium tungstate screens give excellent definition. These 
intensifying screens are fragile and need frequent renewal. The presence 
of a lead-back to the cassette assists definition by absorbing secondary 
radiation, which would otherwise blur the film. It is most important to 
get the patient in the right position. 

In the lateral view the exposure factors should be increased by 20 
kilovolts and for the oblique by 15, or a compensatory reduction in the 
anode film distance made. 

If films are not satisfactory, the possibility of faulty dark-room conditions 
must be considered. The developer must be fresh and it is essential to 
see that the rinse bath is not stale. Slight fogging may be caused by safe 
lights. 

A. E. Barclay then gave an account of his work in conjunction with 
K. J. Franklin and R. G. Macbeth on the excretion of dusts from the 
lungs. He described the normal mechanisms by which the lungs dealt 
with inhaled dusts—the normal ebb and flow of air in the bronchial 
tract, ciliary action, and phagocytosis—and then went on to detail the 
technique he had developed for the determination of the rate of 
excretion of radio-opaque dusts that had been insufflated into the lungs. 
Insufflations of bismuth carbonate and lead glass, when carried out 
with due precautions, did not appear to cause any damage to lung tissue. 
The insufflated dust did not penetrate beyond the termination of the 
ciliated epithelium, and not once in a total of sixty insufflations did the 
dust enter alveoli. In ten cases the dust reached alveoli after some days, 
but in all these there was bronchitis, broncho-pneumonia, or some other 
morbid condition found to be present. In contrast with the results of 
previous workers, Barclay and his co-workers found that the acidity or 
alkalinity of substances introduced into the lungs did not have any material 
effect upon excretion time. Bismuth subnitrate is excreted if anything 
more rapidly than bismuth carbonate, and a dilute solution of acetic acid 
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poured into the lungs had no effect upon the rate of excretion of dust 
insufflated immediately afterwards. Dusts mixed with various fluids and 
introduced into the trachea passed into the alveoli, from which they were 
slowly excreted over a period of weeks. There was no radiological evidence 
that the dusts in these fluids passed to the lymph nodes during their excretion, 
though particles as small as 0-15 mm. are detectable in radiographs. The 
technique which has been evolved is regarded as sufficient to give a standard 
by which the delay may be gauged in the excretion of dusts produced by 
pathological process occurring within the lungs. 

Dr. K. J. Franklin gave summaries of recent work done in connection 
with industrial pulmonary disease investigations at the Nuffield Institute 
for Medical Research, Oxford: (1) A. E. Barclay, K. J. Franklin, and R. G. 
Macbeth (Journ. Physiol., 1937, 90, 347-348). In the species studied foreign 
bodies are carried spirally upwards in the bronchi and trachea, the direction 
of the spiral being clockwise, viewed from above. In contradistinction to 
this general rule, the movement is to either side from the midpoints of 
bifurcations. (2) A. E. Barclay and K. J. Franklin (Journ. Physiol., 1937, 
90, 482-484). Indian ink, injected sub-pleurally into the lungs of 
anesthetised or decerebrate cats, travels through the lungs at about 0:25 
cm. p.m., and up the trachea at about 1-0 cm. p.m., if the distances are 
measured lineally. Actually, the movement of the foreign substance is 
spiral, so the rate is really greater than indicated by the figures given above. 
Dr. Franklin also described X-ray cinematographic studies of coughing 
which Professor Robert Janker and he had made at Bonn in 1937. 


NATIONAL ASSOCIATION FOR THE PREVENTION 
OF TUBERCULOSIS 


Tue twenty-fourth annual conference of this association was held in London 
on June 30, and was opened by Mr. Walter Elliot, Minister of Health. 
Mr. Elliot said that human life—brain and muscle—was the only real 
capital of a country. The tuberculosis death-rate was now one-fifth of 
what it was seventy years ago. The tuberculosis dispensary and its expert 
staff was one of the mainstays of antituberculosis work; the personal 
touch which it afforded was invaluable and could never be replaced by 
purely mechanical organisations. A notable contribution to the campaign 
was the improved housing in rural areas, where it was badly needed, the 
rural death-rate from tuberculosis in some areas being double that of the 
country in general. 

The discussion on “ Antituberculosis Activities in Rural Areas” was 
opened by Dr. G. Lissant Cox (Lancashire C.C.). There was still over- 
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crowding in rural areas, and often greater difficulty in remedying housing 
defects thanin towns. Small rural counties should combine in joint schemes 
for the prevention and treatment of all forms of tuberculosis. Some 60 per 
cent. of adult pulmonary cases died within five years of notification, which 
emphasised the importance of preventive measures. The two units of the 
antituberculosis campaign, the dispensary and the institution, should 
work together, preferably being staffed by the same team of doctors. 
Co-operation with general practitioners, the unhampered use of X-rays, 
which were now as essential as the clinical thermometer, and whole-time 
tuberculosis health visitors were important parts of the work of the dis- 
pensary unit. The institution unit required as to pulmonary tuberculosis 
(adults and children) a basis of 80 to go beds per 100 pulmonary deaths, 
and for non-pulmonary cases about 150 beds per 100 non-pulmonary 
deaths. 

Dr. A. M. Fraser (Inverness) said that the organisation of proper 
facilities for diagnosis operated by well-qualified personnel was of first 
importance. Adequate post-graduate training facilities and a full range 
of laboratory services should be available for all practitioners. Since 
dispensaries were not feasible in rural areas, the importance of an adequately 
trained domiciliary nursing service could not be over-estimated; the dis- 
pensary must be at the patient’s own hearth. To provide effective service, 
authorities would have to collaborate on a regional basis and pool their 
resources. 

Dr. V. Emrys Jones (Anglesey and Carnarvonshire) said that the 
incidence of tuberculosis in North-West Wales averaged over the last ten 
years more than 1,500 per million, with a correspondingly high death-rate. 
Approximately 40 per cent. of all new cases of tuberculosis seen each year 
had advanced disease on initial examination. It was sound economics 
to look upon the patient and family as one unit, both from the point of 
view of helping to treat the disease and in the prevention of spread to other 
members of the family. 

Dr. R. A. Young presided over the discussion on the “ Family and Tuber- 
culosis,”” with special reference to the discovery and protection of contacts 
in a tuberculosis household. 

Dr. G. T. Hebert (London) said that when, many years ago, Sir Robert 
Philip emphasised the importance of contact examination as one of the 
duties of the tuberculosis officer, it was hoped that all new cases could 
thus be discovered in an early and treatable stage, and that there would 
in course of time be fewer advanced cases to act as sources of infection. 
But results had fallen far short of expectations, possibly owing to a failure 
to realise the inherent difficulties of the problem. The chief object of his 
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paper was to point out these difficulties and to suggest a scheme for making 
the most of contact examination. Three medical considerations must be 
remembered and applied: 

(1) Many cases of incipient tuberculosis presented few recognisable 
symptoms and signs, requiring for their discovery a complete and careful 
examination. 

(2) There might be a long latent period, averaging three and a half 
years, between infection and manifest disease, so that repeated examinations, 
rather than a single one, would be required. 

(3) Tuberculosis occurred particularly during the age-period fifteen 
to twenty-five, so that special attention should be paid to adolescent and 
young adult contacts. 

The perfunctory examination of a contact was of little value and might 
even do harm by giving a false sense of security. A careful clinical inquiry 
must be supplemented by X-ray examination and routine tuberculin skin 
tests. Owing to the latency of the development of tuberculosis, a continuous 
medical supervision would seem to be necessary, particularly during the 
susceptible age-period. Age was, indeed, of the greatest importance in 
the medical investigation of a tuberculous household. Apart from 
adolescents and young adults, the contacts who should receive especially 
careful attention were those not in normal health, those who had been in 
close contact with the infection, and the consort of a tuberculous husband 
or wife. The two main reasons for attempting to control tuberculosis in the 
home were that (1) infection was a factor in the causation of secondary 
cases, and (2) control of infection was a preventive measure, whereas the 
detection of early cases was merely an attempt to remedy damage already 
done. It was important at the outset to make certain of the real source 
of infection, and it was essential that massive infection should be controlled. 

Dr. G. S. Banks (Aberdeen) emphasised the importance of the family 
as a factor in the perpetuation of tuberculosis—a factor which should always 
be the focus of their antituberculosis activities. The system of deleting 
cases from a tuberculosis register when they were judged to be arrested 
and non-infective for a certain period was open to criticism if it meant the 
discontinuance of contact observation. A more general method of case 
finding was needed. All children who had reacted positively during 
school life should be kept under observation later and periodically X-rayed, 
especially during the dangerous age-periods. The principle of contact 
examination was sound, but was not by itself sufficient; it had to be followed 
up by prolonged observation of the family. 

The Marquess of Dufferin and Ava presided over the discussion on the 
** Control of Tuberculosis in Tropical and Sub-Tropical Regions.” 
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Professor S. Lyle Cummins (Welsh National School of Medicine) gave 
grounds for believing that the African native was entering upon the path 
of relative immunity—an immunity against the onset of the disease, not 
against the spread of the process in the organs when once started, for the 
African, like the American negro, seemed to get a generalised type of 
tuberculosis when he developed the disease at all. The road to immunity 
of a really satisfactory kind was long and hard; different kinds of ancestry 
counted for a great deal in the struggle against tuberculosis. Environment 
doubtless played a large part in this disease. The African native, left to 
himself in his own village under native conditions, appeared to get on well 
when faced with infection brought to him from outside. It was when he 
was brought into the compounds, near great cities, and exposed to all the 
harmful influences of native sanitation under semi-civilised conditions, that 
the black man manifested his great liability to the disease. Poor resistance 
was also shown when he was called upon to endure unaccustomed conditions 
of mining or of military service. Nevertheless, some degree of immunity 
did appear to be developing in certain places, and the prospects of the native, 
whether in his own village or called up for mining, seemed to be better than 
was at first supposed. 

D. E. Cochrane (Colonial Medical Service) said that for over thirty 
years active measures had been taken to prevent the spread of the disease 
in Trinidad and British Guiana. Port of Spain and Georgetown had 
dispensaries running before the first one had been started in England. The 
methods employed closely resembled those in this country, although the 
conditions were dissimilar. British Guiana was a small and a poor country, 
situated near the equator, and largely peopled by races peculiarly susceptible 
to tuberculosis, yet they had there today a tuberculosis death-rate of only 
8 per 10,000. 

Dr. N. D. Bardswell (Medical Commissioner in Cyprus for N.A.P.T.) 
said that the scheme of tuberculosis administration in Cyprus was the 
familiar combination of dispensaries, sanatorium, beds for advanced cases, 
a tuberculosis officer, and a visiting staff. One-third of the island was now 
under fairly effective control. The problem of home supervision was still 
formidable, and for the villages the only solution appeared to be a mobile 
nurse unit attached to the dispensaries and working under the direction 
of the tuberculosis officer. The difficulty here was the lack of nurses or 
women trained in social work. A minimum of six home visitors was 
needed, of whom two were now under training, and at the moment there 
were no funds to pay for more. 

Dr. Charles Wilcocks (Tanganyika) said that the treatment of tuberculosis 
in East Africa was beginning, and collapse therapy was now available at 
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a number of places. Provision for the patients by a village settlement 
scheme on the lines of Papworth was now being attempted, while the other 
obvious measures of control—improvement of housing, diet, and general 
standard of living—were also being dealt with as far as possible. 

At the last session the subject for discussion was the “ Mental Aspects 
of Tuberculosis.” 

The opening paper was read by Dr. J. P. Rees (Medical Director, 
Tavistock Clinic), who said that it was only in the past twenty years that 
the medical profession as a whole had begun to recognise the existence of 
of the psychoneuroses as a clinical entity. Little work had so far been 
done in linking the tuberculous field with that of the psychiatrist. The 
extraordinary variation in the susceptibility of individuals and even members 
of the same family could, in many cases, only be explained in terms of 
emotional or psychogenic factors. It was certain that severe emotional 
disturbances lowered resistance to disease, though it was uncertain how 
this lowering of immunity was produced. The fine and sensitive type of 
man had always been supposed to be specially predisposed to tuberculous 
infection, but it might well be that those who belonged to what was called 
the schizoid group, who certainly did not breathe as they should, and there- 
fore had a poor pulmonary ventilation, were specially liable. These 
schizoids were somewhat withdrawn from life, living inside themselves. 
Those who made a regressive reaction under stress and in face of fear 
were predisposed to tuberculous infection, but the speaker doubted whether 
there was any set or fixed type of reaction to tuberculosis. Because the 
sanatorium, however unwanted, was a retreat, it must bring out in many 
individuals their childish and regressive tendencies. Occupational therapy 
was a useful contribution, provided this was not limited to handwork, but 
included ward education and planned study. 

Dr. Andrew Morland (London) pointed out that their mental charac- 
teristics made some people more vulnerable to tuberculosis and less 
adaptable when infected than others. The main problem in treatment 
was to get the patient to see his case in the proper perspective. An under- 
standing on the part of the doctor of the psychology of these people would 
often make it easier to obtain the co-operation of the patient and so facilitate 
his treatment. 

Dr. A. A. W. Petrie (Medical Superintendent, Banstead Mental Hospital) 
said that it was easy to mistake some of the manifestations of anxiety 
neurosis for those of tuberculosis, since they included such symptoms as 
loss of weight, palpitations, and heavy sweating. He had analysed the 
type of major mental disorders occurring in the 126 cases of pulmonary 
tuberculosis in one institution for certified mental cases during the past 
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decade. Nearly two-thirds of these were schizophrenic or manic-depressive 
cases, with the melancholic type predominating. Hitherto more observa- 
tions had been made on the mental state of psychotics who contracted 
tuberculosis than on the question as to how far, if at all, the tuberculous 
subject was liable to schizophrenia or other forms of mental disorder. 

Dr. J. Brander (Medical Superintendent, Friern Hospital) pointed out 
that in many of the mental disorders, even of the so-called border-line 
types, want of interest in or actual refusal of food, gastritis, constipation, 
insomnia, constant agitation or noisy excitement, were apt to result in 
progressive emaciation, varying degrees of toxemia, and a generally lowered 
resistance to any form of intercurrent disease. While a patient suffering 
from any form of mental illness might manifest tuberculosis at any age, 
he thought it was significant that of those who did so in middle age a 
high proportion were individuals who, on account of schizophrenia, were 
admitted into mental hospitals ten, fifteen, or even twenty-five years 
previously. It was possible that favourable and sheltered environment 
had concealed susceptibility until the onset of involutional changes. 


THE EXPERIMENTAL REPRODUCTION OF 
ALLERGIC DISEASES 


AT a meeting held at the Sims Woodhead Memorial Laboratory (Papworth 
Village Settlement) on May 19 Dr. Walter Pagel gave a demonstration 
on “ The Allergic Tissue Reaction and the Allergic Diseases.” He showed 
that the reaction of the allergic tissue differed from that of normergic tissue 
not only in the intensity of the inflammatory process and the time of its 
appearance, but also in certain qualitative features. Characteristic of the 
allergic tissue reaction were, for instance, hyaline nodules with peripheral 
mononuclear cell proliferation reminiscent of rheumatic nodules and in- 
tensive infiltration with eosinophilic cells. The allergic theory of rheumatism 
was then discussed. Experimental muscular rheumatism produced by 
intramuscular injection in rabbits of o-1 cc. of a muscular antiserum was 
shown (i.e., serum from guinea-pigs treated with suspensions of muscular 
tissue from rabbits). Intravenous injection of pig serum and caffein 
(5 to 10 c.c. of a 10 per cent. solution) in rabbits sensitised against pig serum 
led to a localisation of the allergic reaction to the cardiovascular system. 
In the myocardium mononuclear cell nodules developed reminiscent of 
certain human conditions in chronic septicemia or polyarthritis, and in 
the aorta extensive athero-sclerosis was observed. The work done in 
conjunction with Dr. Paul Kallos (Stockholm) supports the theory that 
allergy is a factor in the pathogenesis of conditions related to rheumatism. 
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REVIEWS OF NEW BOOKS 


Introduction to Diseases of the Chest. By James MaxweE LL, M.D., F.R.C.P., 
Assistant Physician and Demonstrator of Practical Medicine, 
St. Bartholomew’s Hospital; Physician, Royal Chest Hospital; 
Consulting Physician, Royal National Sanatorium, Bournemouth. 
London: Hodder and Stoughton Medical Publications, 1938. 
Pp. 328. Price 12s. 6d. 


This book is well called an Introduction to Diseases of the Chest. The 
first 100 pages are given up to a description of symptoms, signs and special 
methods of investigation. History taking is well and faithfully dealt with, 
and the general medical aspect of the symptomatology is not neglected, 
even if some of the minor symptoms appear somewhat unimportant for 
mention in a book of this scope. Dr. Maxwell acknowledges his debt to 
Samuel Gee, but Gee’s classification of added sounds is here somewhat 
elaborated, and the student will still experience difficulty over rales and 
crepitations. It seems doubtful if he should be told dogmatically that r4les 
are produced within the bronchioles and crepitations within the lung 
parenchyma. There is a really good short section on the radiology of the 
chest. Here a systematic method of looking at X-ray pictures is outlined, 
which will be of value to students and others when trying to make their 
_own interpretations. 

The remaining pages contain an account of chest diseases in general. 
To accomplish this necessitates compression and the practice of a certain 
eclecticism, which is not always an advantage. Oxygen treatment in 
pneumonia receives but scant mention, and no details are given about its 
administration, though it is now becoming realised that the actual rate 
of flow of oxygen, the bore of the tubing, and its position in the nostril, 
are matters of paramount importance, if any benefit is to be obtained. 
“ An oxygen cylinder,” it is stated, “‘ is likely to alarm the patient and the 
relatives.” Alarm at a diagnosis of pneumonia is given as one reason for 
the use of the term ‘“ pneumonitis” in connection with the finding (by 
X-ray) of areas of inflammatory consolidation in the lungs of patients who 
may have no definite physical signs in the chest and who are often not 
acutely ill. In pneumonitis “‘ organisms pass through the bronchi and 


travel to the interstitial tissue, causing an interstitial pneumonitis, but the 
process stops short at this stage, and there is very little exudation into the 
alveoli.” From Dr. Maxwell’s definition it is likely that this pathology 
is a matter of conjecture only, and it seems unwise to upset the balance of 
an elementary book in this way. The book is generously illustrated with 
about ninety small well-reproduced X-ray plates, four to a page, and four 
microphotographs. The X-rays cover a wide variety of pathological 
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conditions and are excellently chosen. If the book loses a little by an effort 
at comprehensiveness beyond its scope, it is nevertheless of value and 
should have a wide sphere of usefulness. 


The Saranac Laboratory for the Study of Tuberculosis. Report of the Director 
and Financial Report for the year ending September 30, 1937. 
Reprints of Scientific Papers. 


The main activities of the Saranac Laboratory during this year have 
been concerned with the protective action of various substances against 
silica. A series of injection and inhalation experiments has shown that 
different minerals, of various chemical composition, modify the deleterious 
effects of pure silica upon tissues. The natural mixtures of silica and other 
minerals, hematite, anthracite coal, crude fluorite, granite, ferruginous 
chert, and South African Reef dust, and also two artificial mixtures of 
quartz and calcined gypsum were tested. All these modifying substances 
seem to have two distinct actions, one taking place in atmospheric suspensions 
of dust particles and the other in the tissues. The first is that in atmospheric 
mixtures of quartz and other minerals the particles tend to clump together, 
so that aggregates are formed which fall out of suspension because of their 
weight, and thus inhalation is retarded. The second action is a reduction 
of the irritant properties of quartz when this is injected along with the other 
minerals. The broad conclusion drawn from this work is that the industrial 
hazard from a mixed dust is not defined solely from the number of particles 
of silica in the mixture; it is modified by other components. Asbestos dust 
presents a contrast to silica dust, for in a series of experiments using finely 
ground asbestos it has been found that there is less reaction to the fine 
than to the long-fibre asbestos. This suggests that injury from this substance 
may have a mechanical rather than chemical basis, at any rate in part, 
a view that may explain the puzzling absence of asbestosis among those 
employed in certain extremely dusty processes of the industry. 

Three field studies are reported. In one of these 6,805 men empioyed 
in iron-ore mining were examined, over half of them in duplicate, and those 
with any evidence of infection repeatedly. It appears that in this group 
the incidence of silicosis is no greater than that generally found in other 
hard rock mining, and that the average miner has not developed silicosis 
until he has been employed in the industry for at least twenty years. The 
sidero-silicosis which this group acquired progressed very slowly; but 
among those who died tuberculosis was the leading cause of death, with 
a rate twice that for normal individuals. Another investigation involved 
the examination of 7,000 men working at a steel plant during the year; 
very little evidence of industrial disease was discovered. In the third 
investigation, an extensive series of examinations of the employees of seven- 
teen cement plants, no evidence was found to show that the inhalation of 
cement dust has any deleterious action upon the respiratory tract. Gypsum 
dust also has been shown to be harmless. 

The volume concludes with a number of papers published from the 
laboratory during the year. 
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The Fifty-Third Annual Medical Report of the Trudeau Sanatorium and the Thirty- 
Third Medical Supplement for the Year ending September 30, 1937, together 
with the Twenty-First Collection of the Studies of the Edward L. Trudeau 
Foundation for Research and Teaching in Tuberculosis. 


The report reviews the work of the various departments during the 
year, and includes a statistical analysis of the medical work. The death of 
Lawrason Brown was a deep loss to Trudeau, where he will be long 
remembered with affection and admiration. 

The volume concludes with a number of papers published from the 
sanatorium, and dealing almost entirely with laboratory investigations. 
Wheat-germ oil, rich in vitamin E, was found to have no appreciable effect 
upon the course of tuberculosis in guinea-pigs. The dissociation of tubercle 
bacilli has been investigated, the influence of the administration of vitamin C 
upon the blood sedimentation rate and sensitivity to tuberculin, and the 
effect of vitamin D upon the growth of tubercle bacilli, and a number of 
other subjects. 


Nineteenth Annual Report of the Ministry of Health, 1937-38. H.M. Stationery 
Office, 1938. Price 5s. 


As in former years, this report covers the whole range of the Ministry’s 
work, including finance, public health, public assistance, housing, and 
national health insurance and pensions, In presenting his report, the 
Minister of Health, Mr. Walter Elliot, points out that it shows a record of 
“* steady improvement in the health of the people.” The maternal mortality 
rate for the year 1937 for England and Wales was 3:1 per thousand births, 
the lowest figure ever recorded. The infantile mortality rate was 58 per 
thousand live births, only 1 per thousand above the record low figure of 
1935- The number of deaths from tuberculosis was also similar to that 
for 1936. The work of the past 100 years, during which scourges such as 
cholera and smallpox have been virtually stamped out, the general death 
Lett Teauced from 22-4 per thousand to 12 per thousand, the infantile death 
rate from 159 per thousand live births to less than 60 per thousand, and the 
tuberculosis death rate from 4,480 per million to less than 700 per million, 
must be regarded as a proud achievement. “In future years it may well 
be that we shall read in the light of progress the health records of today 
with the same incredulity with which we now read those of a century ago.” 

The crude death rate from tuberculosis per million of the population 
in England and Wales in 1937 was 695, as compared with 692 in 1936 and 
718 in 1935. During the year more than 147,000 persons were examined 
for the first time at 468 tuberculosis dispensaries in England, and 138,000 
X-ray examinations were made. Loans amounting to £455,873 were 
sanctioned during the year for the provision and improvement of sanatoria, 
hospitals and dispensaries. The report contains a brief historical survey 
of the development of the tuberculosis service. 




















